Images of Obsession

The peculiar symptoms of obsessive-compulsive
disorder appear to be linked to a mismatch in the
brain’s metabolic activity

very day, a young woman shakes
E her clothes for a half hour and

washes herself for up to six hours,
haunted by the thought that germs might
infect her with a deadly disease. A man
cannot prevent himself from driving back
tocheckevery place on the road where he
has hit a bump, because thoughts that he
has run someone over torment him at
every turn. Another man stops cooking
for fear he will poison his wife and refuses
to use electrical appliances because he
worries about causing a fire.

These people illustrate some of the
symptoms of obsessive-compulsive dis-
order, a strange brew of recurrent ideas
and impulses that are often experienced
as repugnant (obsessions) mixed with
ritualistic, seemingly senseless be-
haviors aimed at preventing harm and
warding off anxiety (compulsions). An
estimated 2 percent of the adult popula-
tion in the United States suffers from
obsessive-compulsive disorder at some
time in their lives, and one-third of them
develop the disorder during childhood.

French physician and psychologist
Pierre Janet described obsessive-com-
pulsive disorder, using the term “psych-
asthenia,” in a classic 1903 publication.
Not long afterward, Sigmund Freud con-
ceived of obsessions and compulsions in
his patients as complex psychological
defenses used to deal with unconscious
sexual and aggressive conflicts.

In contrast with this long history of
clinical observation, little is known about
what parts of the brain help to produce
the disorder’s bizarre thoughts and acts.
But that is beginning to change.

In the March ARCHIVES OF GENERAL
PSYCHIATRY, scientists at the University of
California at Los Angeles School of Medi-
cine suggest that there is an imbalance in
the energy-conversion rates of two struc-
tures in the frontal lobes of obsessive-
compulsives. The two brain regions nor-
mally work together to help channel and

control incoming sensations and percep-
tions.
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While this metabolic mismatch accom-
panies obsessive-compulsive symptoms,
says psychiatrist and project director
Lewis R. Baxter Jr., it is not necessarily a
cause of the disorder.

he new report is based on positron
I emission tomography (PET) scans
of 14 obsessive-compulsives, 14 in-
dividuals with severe depression and 14
controls with no psychiatric diagnoses.
PET-scanning devices transform quan-
titative measures of metabolic activity
throughout the brain into color-coded
pictures. As in many other PET experi-
ments, a radioactively labeled glucose
compound was used to gauge tissue re-
ponses, since glucose is a prime energy
source in the brain.

Compared with depressed and control
subjects, obsessive-compulsives had sig-
nificantly increased glucose metabolism
in a frontal lobe region on the left hemi-
sphere, known as the left orbital gyrus.
The right hemisphere’s corresponding
orbital gyrus showed no substantial
jumps in activity. In addition, the meta-
bolic rate in the left orbital gyrus, relative
to that of the entire left hemisphere, was
markedly elevated among obsessive-
compulsives, and stayed high even
among eight subjects whose symptoms
eased after treatment with an antidepres-
sant drug.

Since all of the obsessive-compulsive
subjects were right-handed, says Baxter,
it appears that activity in the dominant-
hemisphere orbital gyrus is most af-
fected. A left-hander with the diagnosis
was recently given a PET scan by the
UCLA researchers, and an increased met-
abolic rate in the right orbital gyrus was
observed.

Animal studies, notes Baxter, indicate
that the orbital gyri are involved in
directing attention toward specific ob-
jects. Damage to this area can cause
animals to engage in repetitive be-
haviors.

Two other frontal-lobe structures, the

IS8 (¢
Science Service, Inc. is collaborating with JSTOR to digitize, preserve, and extend access to 22
Science News. MINORY

caudate nuclei, located on opposing
hemispheres, also displayed significant
jumps in metabolic rate relative to overall
hemisphere activity, but only among ob-
sessive-compulsives who improved after
drug treatment. Before treatment, the
ratio of caudate activity to hemisphere
activity was within the normal range for
obsessive-compulsive subjects, and it did
not increase among those whose symp-
toms did not improve.

hat does all this mean about
brain activity in obsessive-
compulsive disorder? Baxter

and his colleagues propose that domi-
nant-hemisphere activity in the orbital
gyrus may increase beyond the capacity
of the caudate nuclei to integrate the
information relayed its way. (Animal evi-
dence suggests that the caudate and the
orbital gyri work jointly in the expression
of new behaviors.) They further submit
that successful treatment or the periodic
easing of symptoms without treatment —
not unusual among obsessive-com-
pulsives —is accompanied by abnormally
high activity in the caudate region that
reestablishes its processing ability.

The invasive thoughts and ritual be-
haviors of obsessive-compulsive disor-
der are undoubtedly linked to other brain
areas as well, adds Baxter. PET scanners
now available that have twice the resolu-
tion of the devices used in the UCLA
study may be able to pinpoint critical
regions.

Nevertheless, says Baxter, “metabolic
rates in the forward portion of the frontal
cortex distinguish obsessive-compulsive
patients rather well from patients with
serious forms of depression.” This is
important because symptoms of severe
depression, as well as anxiety, often occur
among obsessive-compulsives and
create uncertainties in diagnosing the
disorder. Obsessive-compuilsive disorder
also occcurs at a high rate among victims
of the brain disorder known as Tourette’s
syndrome, which results in tics and the
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Top figures show location of caudate nuclei and orbital gyri in PET scans below.
Cerebal glucose metabolism is greatest in red and orange areas. In these scans, it
increases markedly in the left-hemisphere orbital gyrus and caudate nuclei of an
obsessive-compulsive whose symptoms improved with drug treatment.

involuntary shouting of obscenities.

“The new PET evidence is exciting and
I'd love to see it replicated,” says psychia-
trist Thomas R. Insel of the National
Institute of Mental Health. PET scanners
are large, intimidating devices, he cau-
tions, and it is hard to tell if the scanning
procedure alters the mental state of ob-
sessive-compulsives substantially more
than that of healthy controls or de-
pressed patients.

completed a study of cortical blood

flow — another indicator of brain
activity —in 12 persons whose obsessive-
compulsive symptoms revolved around a
fear of dirt or germs. (The cortex is the
outer layer of the brain responsible for
“higher” mental functions such as lan-
guage and problem-solving.) Not sur-
prisingly, cortical blood flow increased
slightly when the subjects thought about
the objects of their fears. But when they

Insel and his co-workers recently
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were actually exposed to dirt or to some-
thing they habitually associated with
germs, cortical blood flow plummeted,
even as heart rate and electrical re-
sponses in the skin took off.

“This absolutely contradicted our pre-
dictions,” says Insel. “When people are
exposed to the things they're most afraid
of, subcortical brain areas may be most
activated.” This suggestion is consistent
with the metabolism increases observed
by the UCLA researchers in the subcor-
tical orbitral gyri and caudate nuclei of
obsessive-compulsives.

Those two areas contain large quan-
tities of serotonin, a chemical messenger
between brain cells that Insel and his
colleagues believe plays a major role in
obsessive-compulsive disorder. An anti-
depressant drug called clomipramine —
not yet available as a prescription drugin
the United States — blocks the action of
serotonin and often provides dramatic
relief to adult and adolescent obsessive-

compulsives (SN: 4/20/85, p.245).

Baxter and his colleagues treated ob-
sessive-compulsives with another
serotonin-squelching antidepressant,
trazodone hydrochloride. Although
clomipramine has been more thoroughly
studied, the UCLA investigators say it can
also lead to sedation, impotence and
tremors. “There is a clear need for new
medications to treat obsessive-com-
pulsive disorder,” says Baxter.

The NIMH researchers have also found
that a patient’s obsessive thoughts will
rapidly worsen after taking a drug that
stimulates a specific class of serotonin
receptors. “For some reason, these recep-
tors are supersensitive in many ob-
sessive-compulsives and may create a
vulnerability to the disorder,” says Insel.
The reasons for the supersensitivity,
which might include a genetic defect in
coding for the receptors’ functions or a
lack of serotonin in the brain, are not
known.

For that matter, the range of environ-
mental and physiological origins of ob-
sessive-compulsive disorder remain
poorly understood and debatable. “Brain
research may eventually help to under-
stand the psychodynamic processes im-
portant for generating obsessions and
compulsions,” says Insel, “but we're not
at that point yet.” 0
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