Physiology & Behavior, Vol 62, No. 2, pp. 327-329, 1997

Elevated Blood Copper/Zinc Ratios in
Assaultive Young Males'

WILLIAM J. WALSH, H. RONALD ISAACSON,? FATIMA REHMAN AND ANMARIE HALL
Health Research Institute, 1804 Centre Point Drive, Suite 102, Naperville, IL 60563.

Received 23 October 1996; Accepted 10 December 1996

WALSH, W,J,, B.R. ISAACSON, F. REHMAN AND A, HALL. Elevated blood copper/zinc ratios in assaultive young
males PHYSIOL BEHAV 62(2) 327—329, 1997.—In research conducted over the past 20 years. we heve observed
abnormal trace-metal concentrations, including elevated serum copper and depressed plasma zing, in blood samples
collected from violence-prone individuals. The purpose of the study reported here was to test the validity of our
observation that assaultive young males have elevated blood copper/zine (Cu/Zn) ratios when compared fo a control
group of young males with no history of assaultive behavior. All male patients between the ages of 3 years and 20 years
who made a first visit to the outpatient Pfeiffer Treatment Center in Naperville, Ill., during a two-month period were
evaluated. Based on interviews with patients and their families and application of a standardized behavior scale, 135
assaultive young males and 18 controls with no history of assaultive behavior were identified, Blood samples were
collected from test subjects and controls and analyzed for serum copper and plasma zine coneentrations by en
independent laboratory using atomic absorption methods. The median Cu/Zn ratio for the assaultive subjects was 1.40
compared to 1.02 for conirols, & statistically significant difference ¢ = 5.94; p < 0.01). © 1997 Elsevier Science Inc.
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IN recent years, research into understanding the relationship between human body ‘chemistry and human behavior
has increased, Preliminary evidence suggests that chemical imbalances in the body may be as important an irifluence
on behavior as are poverty, abuse, and other environmental factors that have iraditionally been accepted as the root
causes of aberrant behavior (21},

We have studied the relationship between biochemical imbalances, including abnormal trace-metal concentrations,
in behavior disordered children and criminals for the past 20 years (23). Recently, out research has focused specifically
on the effects of abnormal concentrations of copper and zinc,

Zine Deficiency, Metal Metabolism, and Behavior Disorders

Zinc is an essential trace metal which is a component of more than 80 enzymes, and zine deficiency has long been
recognized as playing a role in a number of physiological disorders, including dermatologic conditions such as eczema,
acne, and psoriasis; poor wound healing; growth retardation; delayed sexual maturity; hypogeusia and ¢hronic
immunodeficiency (1,3,6-9,11,12,14-18,20,22,24). In most cases, zbnormally low levels of zinc appear to involve a
malfunction of the metal-binding protein metallothionein (10,13).

Zinc has been found in high concentrations in brain hippocampus, and it has been postulated that it may modulate
neurotransmitter and synapse functioning (5). Although its precise role is not fully understood, low zinc levels at these
sites could alter neuron activity, thus affecting behavior. Further, zinc deficiency ofien results in elevated levels of
copper in the blood due to the dynamic competition of these metals in the body (2). Elevated copper has been
associafed with hyperactivity (23) and schizophrenia (19).

Observations of Abnermal Trace-Metal Concenirations in Violence-Prone Individuals

At The Pfeiffer Treatment Center, a not-for-profit outpatient elinic operated by Health Research Institute (HRI), we
have collected blood samples and tested them for trace-metal concentrations in 2 population of approximately 5,000
patients evatuated for a variety of bebavior disordets since 1989. We have abserved that many of these patients have
symptoms of zinc deficiency along with depressed Jevels of zinc in their blood plasma. We have further observed a
strong relationship between patients exhibiting violent behaviorand abnormal levels of copper and zinc in the blood.
These observations corroborate ongoing HRI research, conducted over the past 20 years, during which we'have
coliected and tested blood and hair samples for trace-metal concentrations in a population of adult criminals.
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Study Objective.

In & preliminary retrospective test of 49 behavior-disordered young males and 17 normals, the test group exhibited a
median Cu/Zn ratio of about 1.5 compared to 1.0 for the normals (23). Based on these results, we designed an
experiment to test the hypothesis that Cu/Zn ratios in the blood of violent young males are elevated compared to Cu/Zn
ratios in non-violent young males. .

METHODS
Patients

All male patients between the ages of 3 years and 20 years making a first visit to the oufpatient center for evaluation
of behavior disorders between January 15, 1994, and March 5, 1994, were enrolled in the study. Patients with 2 history
of mental retardation, autism, head injuries or schizophrenia were excluded fiom the study. The patients were divided
into two groups: A test group of individuals who had a history of frequent Assaultive behavior, and a control group of
individuals who had no history of Assaultive behavior.

Sereening for Violent Behavior

Test subjects and controfs were interviewed by a trained interviewer during an intake session, The evaluations
included in-depth medical histories and interviews of 35 to 45 minutes in length conducted with patients and/or their
families, coupled with application of the Walsh-Isaacson Behavior Scale [Figure 1].

The interviewer probed for information about the types and frequency of violent or Assaultive behavior exhibited by

 the patients, The Walsh-Isaacson Behavior Scale wes used to assign numerical values to violent behavior by ranking it
on a scale that measures both the intensity and the frequency of the behavior. )

Using information gathered during the intake interview, behavior disorders exhibited by the patients were assigned
numerical values ranging from 1 to 5 based on the type, or intensity, the frequency of dssauitive behavior, which was
categorized according to Figure 1, with no sccurrence of assaultive behavior receiving.a score of 0.0.

A total of 153 subjects—135 assaultive young males and 18 controls—were identified using this protocol.

Prafile of Subjects

Patients in the study were males from 27 states throughout the United States ranging in age from 3 years to 20 years.
Subjects in the test group ranged from 3 years to 20 years in age, with a median age of 9.5 years. Controls ranged in
age from 5 years to 18 years with a median age of 10 years.

Test Subjecis. The primary behavior problems for the 135 subjects were verbal assaults/rages (18 percent);
destructive rages (21 percents); physical assaults (42 percent) and aggravated assaults (19 percent).

The frequency of these behaviors was several times daily for 53 percent of the test subjects, at least once daily for
69 percent of the subjects, at lease once weekly for 93 percent and at least once monthly for 99 percent.

Controls. The 18 young males.in the control group had no history of verbal or physical assault, temper tantrums or
other evidence of violence-prone behavior.
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Measuring Cu/Zn Ratios

To obtain measurements of zinc and copper concentrations and ratios, two 2.5 ml samples of blood were drawn
from each individual in both the test and control groups according to established protocols for blood collection and
handling (19,4) and serum and plasma fractions forwarded for independent analysis by the SmithKline Beecham
Clinical Laboratories (SKBL), which is aceredited by the College of American Pathologists. Serum copper and plasma
zinc concentrations were obtained using atomic absorption analysis. Plasma zinc has been reported td be a better
indicator of zine status than serum zine (20). According to SKBL, normal values for plasma zinc and serum copper
are: Plasma Zn (meg/dl) Rage 60-130; serum Cu (meg/dl) 70-155 (4). '

RESULTS
The results and statistical analysis were as follows:
Mean Cu/7n Ratip Standard Dewviation
Assaultive subjects .
(it = 135) 1.40 0.54
Controls
(n=18) 1,02 0.18
t = 5.94 (one-tailed "t test for unequal standard deviations) p
<0.01 )

The results were further categorized according to the intensities of behavior exhibited by the subjects, with the Cu/Zn -
ratio being highest in subjects with a history of aggravated assaults followed, in descending order, by subjects who
exhibited destructive rages, physical assauits, verbal assaults and normal behavior [Figure 2.

DISCUSSION
Conclusion

The hypothesis that assaultive young males have elevated blood Cw/Zn ratios compared to non-assaultive controls
was supported by our experiment. These preliminary finding bear out our general ocbservations that suggest a
correlation between behavior disorders and abnormal metal metabolism or other irregularities in body chemistry, and
out specific observation that elevated Cu/Zn ratios may play a role in violence-prone behavior, In edditions, four
separate outcomes studies have indicated significantly improved behavior after normalizing Cu/Zn ratios and other
biochemicat factors, using zinc and other nuttients (25).
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