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Thrill-seekers may get
bigger dopamine “hit”
when taking chances

People who engage in

risky behaviors includ-
ing drug abuse may be “wired”
to take chances, according to
a recent report.

David Zald and colleagues
used positive emission to-
pography (PET) to examine
dopamine autoreceptors in
34 people. Autoreceptors help
limit dopamine release when
dopamine-producing cells are
stimulated.

“We've found that the den-
sity of these dopamine autore-
ceptors is inversely related to
an individual’s interest in and
desire for novel experiences,”
Zald says. “The fewer avail-
able dopamine autoreceptors
an individual has, the less
they are able to regulate how
much dopamine is released
when these cells are engaged.
Because of this, novelty and
other potentially rewarding
experiences that normally
induce dopamine release will
produce greater dopamine re-
lease in these individuals.”

The researchers asked
each study participant to fill
out a questionnaire measur-
ing novelty-seeking traits.
PET scans showed that the
study subjects with the high-
est levels of novelty-seeking
behavior had decreased do-
pamine autoreceptor avail-
ability compared to people
who scored lower.

continued on page 3

Case report highlights effects of toxins on mental health

iting the case of a teacher

whose psychiatric symp-
toms stemmed from toxic exposure,
Stephen Genuis urges medical pro-
fessionals to take such toxins into
account when screening patients with
psychiatric problems.

Genuis notes that humans are now
exposed to a wide range of environ-
mental toxins that not only affect
overall health but “can profoundly
affect brain function and alter human
emotion, thinking, and behavior.”
As a case in point, he describes the
case of a 24-year-old primary school
teacher who developed severe and
potentially dangerous behavior.

The young man initially experi-
enced symptoms of depression, in-
somnia, anxiety, and obsessive-com-
pulsive thoughts. He also was fright-
ened by intrusive thoughts revolving
around harming his students. He
failed to benefit from psychological
counseling or treatment with psychi-
atric drugs, and was forced to take a
leave of absence from his job because
of his fears that he might harm some-
one. A physician eventually told the
man he had a chronic mental illness
requiring lifelong treatment.

By the time the man made an ap-
pointment with Genuis, a physician
trained in environmental medicine,
he was suicidal. Tests revealed that he
had high levels of mercury, probably
as a result of eating canned tuna daily
for several years. Seafood, including
canned tuna, is a significant source
of mercury exposure.

After avoiding tuna and undergoing
treatment to reduce mercury levels in
his body, the man experienced rapid
improvement. Within eight months,

his symptoms resolved entirely and he
was able to discontinue all medication
and return to work.

Genuis notes that many people
are at risk for mercury-related symp-
toms, pointing out that “one-quarter
of adult New Yorkers, roughly 1.4
million people, have elevated levels
of mercury in their blood from fish
consumption, according to a study
released by the city’s Department
of Health and Mental Hygiene.”
In addition, he notes that a host of
other toxins, ranging from lead to
hormone-altering endocrine disrup-
tors, have the potential to impair
mental function.

Physicians need to be aware,
Genuis says, that mental symptoms
may result from “stockpiles” of toxins
stored by the body over many years,
and that merely removing current
sources may not be adequate. Also,
he says, specialized laboratory testing
may be necessary to identify toxins
responsible for altering behavior.

He concludes, “[W]ith the rec-
ognition that human thinking and
human behavior can be profoundly
influenced by chemical exposure
and resultant bioaccumulation, it is
important to rule out recent adverse
exposure or accrued toxicants as
contributing factors to aggression,
crime, sexual deviancy, and other
disordered behavior.”

“Toxicant exposure and mental
health—individual, social, and public
health considerations,” Stephen J. Genuis,
Journal of Forensic Sciences, Vol. 54, No.
2, March 2009, 1-4. Address: Stephen .
Genuis, Faculty of Medicine, University
of Alberta, 2935-66 Street, Edmonton,
AB, Canada T6K 4CT1.



DTI study: Heavy prenatal alcohol exposure changes white-matter structure in the brain

Prenatal exposure to alcohol
changes the white matter
of the brain, according to a recent
study.

Susanna Fryer and colleagues
used a new magnetic resonance
imaging (MRI) technology called
diffusion tensor imaging (DTI) to
look at white-matter structure in 15
children with heavy prenatal alco-
hol exposure and 12 controls. Nine
of the alcohol-exposed children
were diagnosed with fetal alcohol
syndrome (FAS), while the remain-
der did not show overt evidence of
alcohol-related effects.

“The brains of individuals with
fetal alcohol spectrum disorders
showed evidence of altered nerve
fiber integrity at a microstructural
level, even though total brain size

was statistically equivalent between
alcohol-exposed and comparison
participants,” Fryer comments.
“Also, within the alcohol-exposed
group, we generally found that
white-matter microstructure did not
differ based on whether youth met
criteria for a diagnosis of fetal alco-
hol syndrome.”

The study authors note that
earlier research into the effects of
prenatal alcohol exposure on the
brain (see Crime Times Vol. 12, No.
4, 2006, page 3) detected white-
matter abnormalities in the corpus
callosum, a bundle of fibers con-
necting the right and left sides of the
brain. The current study extends this
finding, revealing additional abnor-
malities in the frontal and occipital
lobes of the brain.

PTSD: both genes and environment play important roles

housands of soldiers suffer

from post traumatic stress dis-
order (PTSD), a disorder that a new
study indicates has both genetic and
environmental roots.

Roger Pitman and colleagues stud-
ied more than 100 combat veterans
who fought in the Vietham War. The
men had identical twin brothers who
did not experience combat.

Previous research indicated a
link between PTSD and reduced
volume in the hippocampus, a
region that plays a role in memory
and response to stress. The new
study by Pitman and colleagues
shows that this smaller volume in
men with PTSD is also present in
their non-combat-exposed twins,
indicating that it is genetic in origin
rather than experience-related. The
researchers also detected shared
anomalies in the dorsal anterior
cingulate cortex, which is involved
in the fear response.

Commenting on the study, psychi-
atry professor Julie Fudge says, “This
suggests the ‘fragile egg’ hypoth-
esis—that some people are probably
genetically a little bit less resilient [to
PTSD] than other people.”

However, Pitman and colleagues
also detected a strong role for stress
itself. In men exposed to combat,
another brain region—the ventrome-
dial prefrontal cortex—was smaller
than in their non-exposed twins.
Combat veterans, but not unexposed
twins, also exhibited a greater heart
rate response when startled.

“New study: some people may be
predisposed to PTSD,” Julie Steenhuysen,
Reuters, December 10, 2008. Pittman and
colleagues presented their findings at the
annual meeting of the American College
of Neuropsychopharmacology in Scotts-
dale, Arizona in December 2008.

—and—

“PTSD risk rooted in stress and genet-

ics,” HealthDay, December 9, 2008.

“Among other functions, the
frontal lobes are important for plan-
ning and regulating behavior at an
executive level,” Fryer says. “Indi-
viduals with fetal alcohol spectrum
disorders may exhibit problems with
executive functioning, which can
lead to difficulty inhibiting inap-
propriate or maladaptive responses,
impaired attention regulation, and
poor judgment and decision-mak-
ing abilities.” The occipital lobe
defects seen in the scans of alcohol-
exposed children, she adds, may
explain the impaired visual-spatial
abilities seen in people with fetal
alcohol spectrum disorders.

“Characterization of white matter
microstructure in fetal alcohol spectrum
disorders,” Susanna L. Fryer, Brian C.
Schweinsburg, Olivia A. Bjorkquist,
Lawrence R. Frank, Sarah N. Mattson,
Andrea D. Spadoni, and Edward P. Riley,
Alcoholism: Clinical and Experimental
Research, December 22, 2008 (epub
prior to print publication). Address:
Susanna L. Fryer, 6363 Alvarado Court,
Suite 200, San Diego, CA 92120, sfryer@
ucsd.edu.

—and—

“Prenatal alcohol exposure damages
white matter, the brain’s connective
network,” news release, San Diego State
University and University of California at
San Diego, December 19, 2008.

The Wacker Foundation is
interested in hearing from
researchers with proposals

for research projects. Projects
should concern biological
influences on disordered,
criminal, or psychopathic
behavior.
Proposals or letters of inquiry
can be sent to:

The Wacker Foundation

8523 Thackery, #1115
Dallas, TX 75225
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Could seasonal allergies play a key role in risk for suicide?

People with allergies may be
at increased risk for suicide,
according to a report by Teodor
Postolache and colleagues.

The researchers note that rates
of depression, anxiety, and sleep
problems—all risk factors for sui-
cide—are elevated in patients with
allergic rhinitis (irritation of the nose).
They also point out that suicides in
the Northern hemisphere peak in
the spring allergy season between
April and June (with a peak occur-
ring six months later in the Southern
Hemisphere, where the seasons are
reversed). A second, smaller peak
occurs during the later summer and
early fall, also corresponding to a
time of high pollen counts.

“Consistent with the hypothesis
that allergens trigger suicide in those
with a triple vulnerability (ie, for
suicide, mood disorders, and allergic
reactions), we have found a twofold
increase in the rate of nonviolent
completed suicides among women
younger than 65 years during the
spring tree allergy season in the high-
exposure period compared with the
pre-exposure period,” Postolache
and colleagues say. This finding,
they note, is consistent with research
by Markku Timonen showing that
seasonal suicide patterns are more
pronounced for allergy sufferers than
for people with no allergies.

In addition, the researchers say,
“[Wle have shown that changes in
allergy symptoms from low to high
tree-pollen seasons correlate with
changes in depression scores and
anxiety scores in patients with recur-
rent mood disorders.”

Postolache and colleagues say
their work shows that rats sensitized
and exposed to allergens develop
anxiety-like and aggressive be-
haviors. Exposure to allergens also
causes the rats” prefrontal cortex to

express certain cytokines (a type of
signaling molecule) that potentially
affect brain function and behavior.
The researchers have detected
elevated expression of the same
cytokines in the orbitofrontal cortex
of human suicide victims.

Altered cytokine expression is
known to have powerful effects
on mood; for example, hepatitis C

Postolache and colleagues say
their work shows that rats
sensitized and exposed to aller-
gens develop anxiety-like and
aggressive behaviors as well as
chemical changes in the
prefrontal cortex.

patients treated with the cytokine in-
terferon-a often develop depression.
The researchers also note that some
cytokines can cause severe sleep dis-
ruption, a risk factor for suicide.
Noting that several allergy medica-
tions also appear to increase the risk
of depression or suicide, the research-
ers say that “clinicians should err on
the side of caution” when treating
patients with allergies by inquiring
about suicidal thoughts and behav-
ior and referring at-risk patients for
mental health evaluations. They also
call for more research into the effects
of allergy and allergy medications on
brain function and dysfunction.
“Allergy: a risk factor for suicide?,”
Teodor T. Postolache, Hirsh Komarow,
and Leonardo H. Tonelli, Current
Treatment Options in Neurology, Vol.
10, 2008, 363-76. Address: Teodor T.
Postolache, Mood and Anxiety Program
(MAP), Department of Psychiatry, Uni-
versity of Maryland School of Medicine,
685 West Baltimore Street, MSTF Build-
ing Room 930, Baltimore, MD 21201,
tpostolache@psych.umaryland.edu.

Risk-takers may get bigger
dopamine “high” from thrills
(continued from page 1)

The findings are consistent with
studies showing that dopamine
neurons fire at a higher rate in nov-
elty-seeking rodents and that these
animals have weak autoreceptor
control of dopamine neurons.

Zald and colleagues say, “Nov-
elty-seeking personality traits are a
major risk factor for the develop-
ment of drug abuse and other unsafe
behaviors.” Even novelty-seeking
rodents, they note, are more likely
than other rodents to self-adminis-
ter cocaine when they have access
to it.

Commenting in HealthDay about
the study, addiction specialist Adam
Bisaga says, “The importance of this
research is that, hopefully, in the
future, we'll be able to treat patients
better, because we can do some ge-
notyping and target treatment better
depending on a patient’s genetic
makeup.” While he notes that dopa-
mine is only one factor in behavior,
Bisaga adds, “[Tlhis work now gives
us at least some biological basis for
understanding temperament and
other personality characteristics.”

“Midbrain dopamine receptor avail-
ability is inversely associated with novel-
ty-seeking traits in humans,” D. H. Zald,
R. L. Cowan, P. Riccardi, R. M. Baldwin,
M. S. Ansari, R. Li, E. S. Shelby, C. E.
Smith, M. McHugo, and R. M. Kessler,
Journal of Neuroscience, Vol. 28, No.
53, December 2008, 14372-8. Address:
David Zald, Department of Psychology,
Vanderbilt University, Nashville, TN
37240, david.zald@vanderbilt.edu.

—and—

“Risk takers, drug abusers driven by
decreased ability to process dopamine,”
news release, Vanderbilt University,
December 30, 2008.

—and—

“Risk-takers may lack ability to limit
brain chemical,” HealthDay, December
30, 2008.
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Scans reveal abnormal threat response in abusers’ brains

Most treatment programs for

spouse abusers focus on
sociological causes of violence, but
a new study suggests that therapists
need to consider biological factors
as well.

Tatia M. C. Lee and colleagues
used functional magnetic resonance
imaging (fMRI) to study the brains
of 10 male spouse abusers and 13
non-abusive men while the subjects
looked at emotionally charged pic-
tures. Abusers and control subjects
were matched for age, years of
education, years of marriage, un-

Lee and colleagues report that
“spouse abusers are hyper-
responsive to threatening stimuli
in widespread occipital, tem-
poral, parietal, cingulate, and
thalamic regions compared to
controls.”

employment rate, intellectual func-
tioning, trait anger, impulsivity, and
depression. None of the participants
abused drugs or alcohol.

Abusers and controls viewed four
sets of pictures: positive images, neu-
tral images (used as controls), images
showing violent threats not involving
women (such as a person pointing
a gun at an unseen person), and
pictures showing violence against
women. The researchers included
the last category to control for the
fact that abusers might be sensitive
to being selected because of their
histories of domestic violence.

Lee and colleagues say the scans
showed that “spouse abusers are hy-
per-responsive to threatening stimuli
in widespread occipital, temporal,
parietal, cingulate, and thalamic
regions compared to controls.” This
elevated response did not occur in

response to positive pictures, and
was greater than the abusers’ reac-
tions to pictures of violence against
women.

In the abusers, threatening pic-
tures triggered heightened responses
in areas that are very sensitive to
object and spatial recognition. The
images also caused increased activa-
tion in the posterior cingulate and
hippocampus, which are involved
in episodic memory retrieval. The
researchers suggest that when con-
fronted with a mild threat, abusers
may be more likely to recall earlier
episodes of conflict, giving rise to
anxiety and discomfort.

The findings are preliminary, but
Lee and colleagues say that if future
studies confirm their data, one im-
plication is that treatment programs
“could usefully focus on facilitating
more appropriate encoding of ag-
gressive, threatening stimuli.” They
note that current approaches focus-
ing solely on sociological factors
have a very low success rate.

The researchers point out that
their findings reveal anomalies in
many brain regions in response to
threatening stimuli, underscoring
the complexity of the neuroanatomy
of aggression. They also note that
the abusers in their study showed
some minor anomalies in processing
positive stimuli as well, suggesting
that their deficits may encompass
the perception of positive as well as
negative stimuli.

“Hyperresponsivity to threat stimuli in
domestic violence offenders: A functional
magnetic resonance imaging study,” Tatia
M. C. Lee, Siu-Ching Chan, and Adrian
Raine, Journal of Clinical Psychiatry,
Vol. 70, No. 1, January 2009, 36-45. Ad-
dress: Tatia M. C. Lee, K610, Laboratory
of Neuropsychology, The University of
Hong Kong, Pokfulam Road, Hong Kong,
tmclee@ hkusua.hku.hk.

Preemies have higher rate
of adult psychiatric illness

Preemies are at increased risk
of developing anxiety, depres-
sion, or other psychiatric disorders as
teens or young adults, according to
a new Swedish study.

Karolina Lindstrom and col-
leagues conducted a follow-up study
on more than half a million people
born between 1973 and 1979 in
Sweden, where adult mental health
records are available from national
registries. The researchers report,
“There was a stepwise increase in
psychiatric hospital admissions with
an increasing degree of preterm
birth.” Compared to children born
at 40 weeks, people born very pre-
term had a 68 percent higher risk of
psychiatric disorders and those born
moderately preterm had a 21 percent
higher risk. Those born only slightly
prematurely had only an 8 percent
higher risk. The risk of psychiatric
illness was greater in preemies born
to poorer families.

The data showed, however, that
hospital admissions for alcohol or
drug problems were no higher in
the premature group than in people
born at full term.

Lindstrom and colleagues con-
clude, “Preterm birth carries some
risk for psychiatric disorders requir-
ing hospitalization in adolescence
and young adulthood (ages 8-29
years). Even if this risk increases
with degree of preterm birth, most
subjects are moderately preterm,
a group in need of more attention
in research and secondary preven-
tion.”

“Psychiatric morbidity in adolescents
and young adults born preterm: a Swed-
ish national cohort study,” K. Lindstrém,
F. Lindblad, and A. Hjern, Pediatrics,
Vol. 123, No. 1, January 2009, e47-53.
Address: Karolina Lindstrom, karolina.
lindstrom@sodersjukhuset.se.
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Behavior affected by interplay between genes, environment

More evidence of the inter-
play between genes and
environment comes from two new
studies of the behavioral influence of
one variant of the MAOA gene.

Monoamine oxidase A (MAOA)
is an enzyme that breaks down
neurotransmitters that play a role in
mood, impulsiveness, pleasure, and
aggression. Different variants of the
MAOA gene result in higher or lower
activity of this enzyme.

Growing evidence links low ex-
pression of MAOA with aggression
or antisocial behavior in animals and

humans. Among previous findings:

e A study in 1993 (see Crime
Times Vol. 1, No. 3, 1995) found
that many male members of a Dutch
family with a long history of violence
and aggression exhibited a mutation
in the MAOA gene.

e Studies show that mice deficient
in MAOA are more aggressive than
their normal counterparts (see Crime
Times Vol. 1, No. 3, 1995).

e Research shows that during
emotional arousal, men with the
low-activity variant of the MAOA

continued on page 7

BOOK RECOMMENDATION

CRIME TIMES highly recommends the book The Dyslogic Syndrome,
by the late Bernard Rimland, Ph.D. (Jessica Kingsley Publishers, available
through Amazon).

A few excerpts:

“Many [dyslogical] children are labeled ‘hyperactive’ or ‘attention-
disordered.” Some are labeled ‘conduct disordered.” Some are labeled
‘oppositional.” Thousands are labeled ‘depressed’ or ‘bipolar.” And many
are simply dismissed as hopelessly warped or evil. They struggle at school,
they struggle through life, and in their wake they leave a trail of misery—of
disrupted and saddened lives. But it’s not truly their fault, and it’s rarely
their parents’ fault.

“In fact, the parents of these children are often nothing short of heroic.
They battle ceaselessly to find help for their sons and daughters, only to
find blame where they expected fo find hope.”

“As a researcher who has spent many decades studying the problem, |
believe that most people trying to deal with dyslogical behavior are on the
wrong track. By focusing almost exclusively on presumed psychological
causes, these well-intentioned counselors, doctors, teachers, and social
workers ignore a vast and growing body of scientific evidence showing that
the problems of difficult or dangerous people stem largely, and perhaps in
some cases totally, from biological malfunctions of their brains.”

“When the lungs don’t work properly, emphysema or respiratory failure
results. When the brain doesn’t work properly, dyslogical thinking results.
The brain is the root of all behavior and emotion, and when it is flawed,
the thoughts and actions it produces are flawed—often dangerously.”
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THE NEW
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New findings on lead and learning: SAT, mental retardation trends linked to lead levels

wo years ago, economist Rick

Nevin reported that long-
term, worldwide trends in crime
levels consistently correlated with
changes in environmental levels of
lead (see Crime Times Vol. 13, No.
3, 2007). Now, research by Nevin
links dropping lead levels in the
United States to rising scores on the
Scholastic Aptitude Test (SAT) and
declines in the prevalence of mental
retardation.

Using statistics from multiple
national databases, Nevin found
that “1936-1990 preschool blood
lead trends explain 65% of the
1948-2001 variation in U.S.A.
mental retardation (MR) prevalence,
45% of the 1953-2003 variation in
the average scholastic achievement
test (SAT) verbal score, and 65%
of the 1953-2003 variation in the
average SAT math score.” Drops in
preschool blood levels correlated
with drops in mental retardation

Quotable....

“Food has profound effects on
higher mental functions, even in
well-nourished children eating or-
dinary foods in ordinary amounts.
Foods can enhance problem-solving
ability, optimize alertness, and im-
prove mood and behavior in normal
children. Contrarily, foods can also
impair children whose behavior
and learning are already in trouble
from other causes, hampering their
efforts to concentrate and maintain
self-control. Over an extended pe-
riod, food affects basic intelligence
through effects on brain growth and
by altering the way the environment
changes the developing brain.”

—C. Keith Conners, in Feeding

the Brain: How Foods Affect Children,
Perseus Publishing, 1989

12 years later and increases in SAT
scores 17 years later. The findings,
Nevin says, “are consistent with
lead-induced cognitive damage in
the first year of life. “

In analyzing his data, Nevin con-
trolled for the increasing number of
students taking SAT prep courses
and for changes in the number of
students speaking a foreign language
at home, both of which can affect
SAT scores.

Nevin also concludes that “SAT
and MR trends by race are consistent
with racial differences in how 1960s
slum clearance affected childhood ex-
posure to severe lead paint hazards.”
He notes, “SAT trends by Hispanic ori-

gin are consistent with an especially
sharp fall in preschool blood lead in
New York City since 1970.”

Noting that even small elevations
in lead levels are linked to significant
drops in 1Q, Nevin says his findings
lend urgency to the task of reducing
preschool lead exposure. Currently,
leaded paint in older houses is the
primary source of U.S. children’s
exposure to toxic levels of lead.

“Trends in preschool lead exposure,
mental retardation, and scholastic
achievement: Association or causa-
tion?” Rick Nevin, Environmental Re-
search, January 22, 2009 (epub prior to
print publication). Address: Rick Nevin,
ricknevin@verizon.net.

Incubator babies less prone to depression in later years

Babies who spend time in
incubators have a reduced
risk of depression in adolescence
and early adulthood, according to
a new study.

David Gourion and colleagues
studied the birth histories of 1,212
children. The children, all participat-
ing in a long-term research project,
received psychiatric assessments
at 15 and 21 years of age, and the
researchers used this information
to determine which individuals had
experienced episodes of depression.

The researchers found that only 5
percent of children receiving incuba-
tor care experienced major depres-
sion by the age of 21. In contrast,
9 percent of infants not placed in
incubators developed depression by
that age. The effect was even more
pronounced for teenage girls: those
with a history of incubator care were
three times less likely than other girls
to develop depression by the age of
15. The researchers note that girls are
more likely than boys to suffer from
depression during mid-adolescence,

while boys tend to develop the condi-
tion later in their teens or early adult
years.

The researchers were surprised by
their findings because they expected
that incubator care would raise the
risk of depression. Study coauthor
Richard Tremblay says, “In mammals,
separation between mother and child
after birth has always been considered
a major stressor that can cause behav-
ioral problems well into adulthood.”

Gourion and colleagues point out
that incubators are controlled envi-
ronments that provide temperature
ranges, brain oxygenation levels, and
sound and light exposure designed to
maximize brain development. They
note, however, that incubator care
may also alter care because parents
view children as more vulnerable.

“Early environment and major de-
pression in young adults: A longitudinal
study,” D. Gourion, L. Arseneault, F. Vi-
taro, J. Brezo, G. Turecki, and R. E. Trem-
blay, Psychiatry Research, Vol. 161, No.
2, November 30, 2008, 170-6. Address:
Richard Tremblay, grip@umontreal.ca.
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Behavior affected by interplay between genes, environment
(continued from page 5)

gene show greater response in the
amygdala (which senses threats) and
lower activity in the prefrontal areas
of the brain (which are involved in
impulse control and regulation of
emotion) compared to other men.

e According to one report, abused
children with the low-activity vari-
ant of the MAOA gene are far more
likely to become antisocial as adults
than abused children with the high-
activity variant (see Crime Times Vol.
8, No. 4, 2002).

In the first new study, Rose Mc-
Dermott and colleagues collected
genetic samples from 78 males and
determined which subjects had
high- and low-activity variants of
the MAOA gene. They then asked
the subjects to perform a vocabulary
task in return for a cash reward. In
each round of the task, participants
had money “taken” from them by
another player. The subjects could
decide whether or not to punish
the “takers” with hot sauce, and
how much hot sauce to administer,
but subjects also had to pay part of
their earnings in order to punish the
“taker.” (In reality, the other player
was a computer simulation.)

The researchers report that aggres-
sion occurred more often when the
amount of money taken rose from 20
to 80 percent. At the 20 percent level,
participants with the low-activity
gene variant were only slightly more
likely to opt for punishment than
those with the high-activity variant.
However, at the 80 percent level,
subjects with the low-activity vari-
ant were much more likely to opt for
punishment and to choose a higher
dose of hot sauce.

These findings, the researchers say,
suggest that some people are more
prone to punish than others, and
that there may be an evolutionary

logic for this behavior. The findings
also support research suggesting that
MAOA may play a role in interper-
sonal aggression, violence, political
decision-making, and crime.

In a separate study, L. S. Wak-
schlag and colleagues evaluated
176 teens to analyze the effects of
maternal smoking during pregnancy.
The researchers found that boys
with the low-activity variant of the
MAOA gene and prenatal exposure
to cigarettes were at increased risk
for conduct disorder symptoms,
which often lead to adult antisocial
behavior. Interestingly, girls with the
high-activity variant were more likely
to have conduct disorder symptoms
and to exhibit a hostile attribution
bias on a face-processing task.

The researchers say, ”Future re-
search to replicate and extend these
findings should focus on elucidating
how gene x exposure interactions
may shape behavior through associ-
ated changes in brain function.”

“Monoamine oxidase A gene (MAOA)
predicts behavioral aggression following
provocation,” Rose McDermott, Dustin
Tingley, Jonathan Cowden, Giovanni
Frazzetto, and Dominic D. P. Johnson,
Proceedings of the National Academy of
Sciences, January 23, 2009 (epub ahead
of print publication). Address: Dominic
Johnson, dominic.johnson@ed.ac.uk.

—and—

“\Warrior gene’ predicts aggressive be-
havior after provocation,” news release,
Brown University, January 19, 2009.

—and—

“Interaction of prenatal exposure to
cigarettes and MAOA genotype in path-
ways to youth antisocial behavior,” L. S.
Wakschlag, E. O. Kistner, D. S. Pine, G.
Biesecker, K. E. Pickett, A. D. Skol, V. Du-
kic, R.J. Blair, B. L. Leventhal, N. J. Cox,
J. L. Burns, K. E. Kasza, R. J. Wright, and
E. H. Cook, Molecular Psychiatry, March
3, 2009 (epub prior to print publication).
E-mail: lwakschlag@psych.uic.edu.

Quotable....

“The jump from the well-known
benefits of nutrition on cardiovas-
cular health . . . to mental health is
not really a leap at all; it is a small
and simple step. Consider that
all of the nutrients that are heart
healthy, omega-3 fatty acids from
fish and seafood, fiber-rich whole
grains, dark green and other colorful
vegetables, nuts, various vitamins,
minerals, and antioxidants are not
just for the heart. Research is show-
ing that these same dietary items are
equally important in the promotion
of brain health.”

—Alan C. Logan in
The Brain Diet,
Cumberland House, 2007

Why Urime Times?

The more we learn about
the brain dysfunction that
underlies much delinquency
and criminal behavior, the
more successful we will
be in truly rehabilitating
offenders and preventing
at-risk children from
turning to lives of crime.
The purpose of Crime
Times, a free publication
sponsored by the Wacker
Foundation, is to foster this
effort by reporting state-of-
the-art worldwide research
on biological causes and
treatment of aberrant
behavior. It is our hope that
physicians, researchers,
educators, law enforcement
professionals, and parents
can use the information
in Crime Times to build a
better, safer future for at-risk
children and for the com-
munities in which they live.
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QUOTABLE “Recent genetic studies have con-

tributed to a better understanding of the dynamic adaptive

changes that occur in the developing brain as a conse-

quence of genetic and environmental processes. Many

industrial and environmental chemicals such as lead,

methyl-mercury, polychlorinated biphenyls, arsenic, and

toluene are recognized causes of neurodevelopmental

disorders that lead to clinical or subclinical brain dysfunc-

tion. A number of these developmental disabilities arise

from interactions between environmental factors and
individual gene susceptibility.”

—Madhu Kalia, in

“Brain development:

anatomy, connectivity,

adaptive plasticity, and toxicity,”

Metabolism, 2008
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