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Dopamine D4 receptor polymorphism and
idiopathic Parkinson’s disease
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Patients with idiopathic Parkinson’s disease (IPD) are described as having markedly decreased
novelty seeking characteristics. Since recent publications suggest an association between the
dopamine D4 receptor polymorphism and novelty seeking, we investigated this polymorphism
in a group of 122 patients with IPD and 127 healthy control subjects. We found similar allele
and genotype frequencies in both groups and no association with the age of onset of symptoms.
Therefore, the dopamine D4 receptor polymorphism does not confer genetic susceptibility to
IPD and cannot explain the decreased novelty seeking in IPD patients.
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Introduction
Recent studies have found an association between a
polymorphism of the exon III repeat sequence of the
dopamine D4 receptor gene (D4DR) and the trait of
novelty seeking in normal volunteers.1–5 Individuals
with long alleles of this polymorphism scored sig-
nificantly higher in tests of novelty seeking than
subjects with short alleles, supporting earlier sugges-
tions that interindividual variation in novelty seeking
might be mediated through genetic variability in
dopaminergic transmission.6

Patients with idiopathic Parkinson’s disease (IPD)
are also reported to have markedly lower scores in tests

for novelty seeking compared with controls.7 Whilst this
finding may be related to brain dopamine deficiency in
IPD, an alternative hypothesis is that decreased novelty
seeking in IPD patients is in part genetically deter-
mined by the D4DR polymorphism. This could explain
the frequently reported features of decreased novelty
seeking in the premorbid Parkinsonian personality and
raises the question whether D4DR polymorphism may
act as a genetic susceptibility gene for IPD. Beside the
decreased novelty seeking in IPD patients, the D4DR
gene is a biologically reasonable candidate gene for the
following reasons:

(i) the different alleles differently influence the
binding of the ligand to the receptor which is
higher for long alleles;8

(ii) D4DR receptors show a particular concentration
in the limbic system9 and

(iii) dopamine mediates the explorative behaviour at
least in animal studies.10
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For these reasons the present study was performed to
compare D4DR allele frequencies in a cohort of IPD
patients and healthy controls.

Subjects and Methods
We investigated 122 (55 females and 67 males) unrelated
Caucasian patients (age 68 ± 10 years) with IPD diagnosed
according to the UK Parkinson’s Disease Society Brain Bank
(UKPDS BB) criteria.11 Patients were recruited consecutively
from our PD clinic and in-patient wards. Written informed
consent was obtained from each patient. One hundred and
twenty-seven healthy blood donors from the same geo-
graphical area served as control group.

Genomic DNA was extracted by standard procedures from
whole blood. The 48 bp repeat polymorphism at the third
exon of the D4DR gene9 was analysed by PCR amplification
using the protocol and primers recently described.9 Labo-
ratory personnel performing the genotyping were completely
unaware of the patient/control status. Long D4DR alleles
consisted of six to eight 48 bp repeats and short alleles of two
to five repeats.

The Pearson’s ø2 test and the likelihood-ratio ø2 test were
used to compare the frequencies of D4DR alleles and
genotypes between patients and controls. Power analysis
revealed that we have 80% power to detect a difference of
9% in the frequency of long alleles and 16% in the frequency
of genotypes including at least one long allele. We compared
the age at onset of the disease between subjects with at least
one long allele and those with only short alleles by the
unpaired t test.

Results
Table 1 shows the D4DR allele frequencies in
122 patients with IPD and 127 healthy controls. There

was no significant difference in the number of long
alleles (alleles with six to eight 48 bp repeats) between
patients and controls. When we compared the genotype
frequency between the two groups we observed a
higher frequency of 4/4 genotypes in the patient group
which, however, did not reach significance (43.4% vs
34.6%) (Figure 1). The frequency of genotypes includ-
ing at least one long allele was also similar in patients
and controls (32.8% vs 33.9%).

Finally we compared the age at onset of symptoms of
patients with at least one long allele with those having
only short alleles. There was no significant difference
for age at onset between the two patient groups
(60 ± 10 vs 59 ± 15 years).

Discussion
There is growing evidence of significant genetic con-
tribution to IPD. Recent studies proposed different
genes for IPD in different families12–18 and it became
apparent that several genes might be involved inde-
pendently; for review see Nussbaum and
Polymeropoulos.19

The present study investigated the D4DR receptor
polymorphism as another candidate for increased

Table 1 Allele frequencies of the D4DR gene polymor-
phism in 122 patients with idiopathic Parkinson’s syndrome
(IPD) and 127 control subjects

IPD Controls
D4DR alleles n=244 alleles n=254 alleles

allele 2 0.098 0.126
allele 3 0.054 0.055
allele 4 0.672 0.603
allele 5 0.000 0.031
allele 6 0.008 0.004
allele 7 0.156 0.173
allele 8 0.012 0.008

alleles combined
a

allele 2–allele 5 0.824 0.815
allele 6–allele 8 0.176 0.185
a
Pearson’s χ

2
-test: χ2

=0.065, df=1, p=0.80.

Figure 1 Frequencies of the dopamine D4 receptor (D4DR)
genotypes in 122 patients with idiopathic Parkinson’s disease
(IPD) and 127 control subjects. The frequency distribution is
not significantly different between patients and controls (by
likelihood ratio ø2 test).
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genetic susceptibility to IPD because of its possible role
in the expression of personality traits: short alleles were
described in some1–5 but not all20–23 studies to be
associated with decreased novelty seeking. This person-
ality trait was found to be decreased in patients with
IPD7 and was regarded as part of their premorbid
personality.24 To reduce a possible effect of gross motor
impairment on the novelty seeking score in IPD
patients, equally disabled orthopaedic and rheumatol-
ogy patients served as controls in the study by Menza et
al.7

Using a large group of patients with IPD we were
neither able to show an association between the disease
state itself nor the age at onset of symptoms and the
D4DR receptor polymorphism. It therefore seems that
the D4DR receptor gene is not a susceptibility gene for
Parkinson’s disease in the population we investigated.
This is in contrast to a recent study of 92 IPD patients
which reported a higher frequency of genotypes with
long alleles compared with 47 controls.25 However, the
sample size, especially of the controls, raises doubts
about the statistical power of this study.25 A further
small study in a Japanese population was also unable to
detect differences between IPD patients and controls in
the D4DR polymorphism.26 However, a markedly
different D4DR allele distribution in Japanese control
subjects with ≥ 98% short alleles3,26,27 makes it difficult
to detect a significant difference between patients and
controls. This therefore justified the investigation of the
polymorphism in IPD patients and controls of Euro-
pean origin where the frequency of short alleles is
usually between 75% and 85%.27

The association between the D4DR polymorphism
and novelty seeking was recently discussed controver-
sially1–5,20–23 and has still to be determined. If there
indeed exists an association, we conclude from the
present study that the decreased novelty seeking in
patients with IPD cannot be explained by this polymor-
phism since we observed similar allele and genotype
frequencies in patients and controls.

Our study, however, could be limited by not assessing
novelty seeking in patients and controls and therefore
not totally excluding a selection bias. The high number
of patients, the consecutive recruitment, and the
selection of a control group from the same geographical
area might have minimised this possibility.

In summary, the similar D4DR allele frequency in
patients and controls suggests that this gene is not a
susceptibility gene for Parkinson’s disease and that the
decreased novelty seeking in patients with IPD cannot

be explained by genetic variation in the D4DR
receptor.
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