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Summary

Starting from symptom analysis, a case can be
made for a pathophysiologic model of
dopaminergic  hyperfunctioning and nora-
drenergic hypofunctioning in Anorexia Nervosa.

In this model, lowered activity of dopamine-
beta-hydroxylase, the enzyme that converts
dopamine to noradrenalin is crucial, and a copper
deficiency is ecologically important in lowered
activity. Eight female cases were studied. A
copper deficiency was confirmed and a lowered
activity of dopamine-beta-hydroxylase was made
very probable; clinical improvement after 10
weeks treatment with copper sulphate and
pimozide was good. Further study along this
treatment line is warranted; the more so because
pimozide can block the dopaminergic
hyperfunctioning directly, and probably raise
serum-copper levels as well. This last property
needs confirmation in humans, but may be
important, because in this way pimozide can
influence noradrenergic hypofunctioning.

The beneficial effects of pimozide in Anorexia
Nervosa are disease specific, since on current
clinical indications, anorexia is described as side-
effect of pimozide.
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Introduction

The diagnosis of anorexia nervosa is based on
three positive criteria (Morgan and Russell,
1975; Russell, 1970). First, the feeding disorder,
be it anorexia or bulimia; second, amenorrhea in
girls; and third, neuropsychiatric disturbances
such as, disorder of feeding behavior, lack of
motivation, dysphoria, body perception dis-
orders, inefficiency, hyperactivity, and be-
havioral stereotypy; the last one expresses itself
also in the inability of the patients to stop eating.
As a pathophysiologic model for anorexia
nervosa, some authors have proposed a
hyperfunctioning of the cerebral dopaminergic
systems (Barry and Klawans, 1976; Mawson,
1974; Plantey, 1977). Starting from an analysis
of the stated symptomatology, one might
however differentiate for their pathophysiologic
mediation.  Inefficiency, hyperactivity and
behavioral stereotypy can be regarded as
symptoms of dopaminergic hyperfunctioning,
but for the feeding disorder, some hormonal
anomalies, the disorder of feeding behavior, the
dysphoria, and the perception disorder a plea can
be made for hypofunctioning of the
noradrenergic cerebral systems, as
pathophysiologic mechanism (Hoes, 1976). In
the body, dopamine is converted to noradrenalin
by the enzyme (Evans, 1973). So, copper-
deficiency may be etiologically involved in
anorexia nervosa (Hoes, 1976). Clinical and
biological data on eight female anorexia nervosa
patients who



fulfilled the stated criteria, and treatment results
according to the proposed pathophysiological
model of dopaminergic hyperfunctioning,
noradrenergic hypofunctioning and etiologically
a copper-deficiency, are presented. Their
significance is discussed.

E 1 DATA ON ANOREXIA

PATIENTS

patient Age (yrs) Duration illness (yrs)
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Patients and Methods

The eight female cases studied were all
hospitalized. They fulfilled the stated positive
criteria. Their body weight was below the
criterion of 80 percent (absolute height in cm-
110) kg.

Criterion™
(kg)
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47.2

38.2

Body height (cm)

170
169
159
155
165
160
159
162

"Body-weight criterion: weight 0.8 x (absolute value of height in cm — 1101 kg.

As biologic parameters, serum-copper, the 24
hour-excretion in urine of the metabolite of
dopamine (homovanillic acid HVA) and
(nor)adrenalin (vanillylmandelic acid = VMA)
were determined. The sum of the HVA and
VMA values (HVA + VMA,; reference values:
16 + 24 = 42 /fumol/ 24 hours urine) is used as an
indication of the feeding disorder and the ratio
VMA/HVA (24/16 = 3/2) as an indication of the
functioning of the DbH. The biologic
measurements were repeated after five weeks
treatment with coppersulphate, 5 mg ti.d. in
capsules. Patient number three had received
IyndiolR until admission; this was stopped, and
she did not receive medication during these five
weeks. After five weeks, case number three and
four others received for the next five weeks 1
mg ti.d. of pimozide, a specific dopamine-
receptor
blocker (Pinder et al, 1976). Coppersulphate was
continued in all seven patients who had received
it initially. The stated symptomatology was rated
at a three points scale: state at admission,
improvement, or recovery.

Serum-copper was determined by atomic
absorption, HVA fluorometrically and VMA
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photometrically.
Results

On admission patient number three showed a
high serum-copper and high values of HVA and
VMA, and a high VMA/HVA ratio; but she had
taken lyndiolR. The other seven cases however,
showed low serum-copper values, low HVA and
VMA excretion and a low VMA/HVA quotient
as expected (Table 2).

After the five weeks of copper-sulphate
treatment the symptomatology ascribed to
noradrenergic hypofunctioning had improved as
scored on a three points scale; this was also the
case in patient number three. Menstruation had
not resumed. In four patients on CuSCty and in
patient number three however the symptoms, as
presumably  mediated by  dopaminergic
hyperfunctioning did not show satisfactory
improvement. The biologic measurements were
repeated after the first five weeks treatment and
showed very clear improvement (Table 2).

After a total treatment period of 10 weeks, all
eight patients had clinically improved very well
for all the criteria including
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TABLE 2

VALUES OF BIOLOGIC PARAMETERS BEFORE (1) AND AFTER (21 FIVE WEEKS COPPERSULPHATE, 5mg p.o. t.i.d.

Patient CuS0, Serumcopper Jumol/l VMA + 1
(Y] (2 (11

1 + 12 20 24

2 + 12 18 26

3 _ 30 17 52

4 + 11 16 19

5 + 12 15 23

6 + 12 16 17

7 + 11 17 20

8 + 12 18 17

Reference Values  mzs.d. 17.0435

menstruation. Their body weight showed

excellent recovery. If one takes as improvement
criterion a gain of 0.5 Kg/week, there was for
the ten-week treatment period in all cases a
highly significant gain (p=0.0000048: student's
t-test)(Table 3).

At ten weeks after admission, all patients
could be discharged.

Discussion

Only the third patient had on admission
biologic values, contradictory to the expected
values, and yet had anorexia nervosa. However
she had received lyndiolR until then; estrogens
raise serum-copper (Evans, 1973) and are able to
suppress feeding (Simpson and Dicara 1973,
Wade, 1974). The VMA/HVA ratio was not
very high, probably because of inhibition of
DbH by estrogens (Redmond, Murphy and
Baulu, 1975). Why the sum of HVA + VMA is
high in this case, remains elusive. The other
seven cases had biologic values as expected, low
serum-copper values, low HVA + VMA sum
and low VMA/HVA quotient. On the copper
supplementation the clinical parameters of
noradrenergic hypofunctioning improved well,
with exception of menstruation. Resumption of
menstruation appears however to be correlated
with the attainment of a critical body weight
(Boyar et al. 1974; Johanson, 1974). After the
first five weeks this could not be expected to
have been reached. But after the 10 weeks it had,

HV  /umol/24 hrs urine

A

VMA/HVA

@) 1D 12)

45 14 41

42 13 311

38 311 211

46 17 3/1

51 13 4/1

37 1/6.5 3/1

39 1/4 2/1

41 1/3 3/1
24+ 16 = 24116 =
= 42 = 312
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and menstruation did indeed start again. In
accordance with the clinical improvement, the
biologic values were normalized after the first
five weeks of treatment.

It was no surprise that under pimozide
treatment, during the second five weeks, the
symptoms of dopaminergic hyperfunctioning
cleared wup. The symptoms ascribed to
noradrenergic  hypofunctioning were further
improved, which might be surprising. Pimozide
has (only very weak) noradrenergic receptor
blocking properties (Pinder et al. 1976), but it
may raise serum-copper and -ceruloplasmin
levels, as demonstrated in rats (Schreiber and
Pribyl, 1976). This effect might have contributed
to the continuous improvement of the symptoms
of noradrenergic hypofunctioning.

The beneficial effects of pimozide in Anorexia
Nervosa are disease specific, since on current
clinical indications, anorexia is described as a
side-effect (Pinder et al. 1976).

The results obtained appear to validate the
pathophysiologic proposal of cerebral
dopaminergic hyperfunction and noradrenergic
hypofunctioning for anorexia nervosa; the
proposed etiological role for copper deficiency is
in accordance with the results. The biological
measurements performed are in peripheral
compartments. More direct measurements of the
cerebral processes involved are highly desirable.
But at the root of this model is a metabolic dis-
order. And the measurements performed are
relatively adequate as such.
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TABLE 3

BODY - WEIGHT AFTER 10 WEEKS COMPARED WITH CRITERION BODY - WEIGHTS

5 mg coppersulphate t.i.d. was supplied for 10 weeks; during the last 5 weeks 3 mg pimozide t.i.d. was added.

Patient CuS0, Pimozide
12345678
Body-weight (kg) Criterion (kgl
59 53
53 50
Mean

48 42
39 35
47 44
45 43
48 41
47 43
48.3 43.9

"Criterion body-weight for therapeutic results is defined as the sum of the pre-treatment body-weight and a gain of 0.5 kg/week, which is, for ten weeks, 10 x 0.5 kg = 5.0 kg.
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