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Abstract PARKS is the most common form of familial
Parkinson’s disease (PD). We measured biopterin and
monoamine metabolite levels in the cerebrospinal fluids of
7 PARKS patients (12020T mutation in leucine-rich repeat
kinase 2), 2 asymptomatic mutation carriers, and 21 spo-
radic PD patients. The biopterin levels in PARKS patients
were significantly higher than those in sporadic PD
patients, although the symptoms were comparable in both
groups, suggesting that PARKS patients exhibit parkinso-
nian symptoms with higher biopterin levels than sporadic
PD patients.

Keywords Parkinson’s disease - PARKS - Biopterin -
Cerebrospinal fluid - Dopamine - Leucine-rich repeat
kinase 2

Introduction

LRRK2, which encodes leucine-rich repeat kinase 2, was
identified as a causative gene for PARKS, an autosomal
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dominant familial ‘Parkinson’s disease (PD) (Funayama
et al. 2002; Paisan-Ruiz et al. 2004; Zimprich et al. 2004).
LRRK2 mutations are the most common form of domi-
nantly inherited familial PD (5-13%) and are also found in
sporadic PD patients (1-5%). Clinical features of patients
with LRRK2 mutations are similar to sporadic PD patients,
but their neuropathological features are diverse with
respect to neuronal cell loss in the substantia nigra (SN)
and the formation of intracellular inclusions (Lewy bodies,
tau tangles, and ubiquitin inclusions) (Hasegawa et al.
2009; Wszolek et al. 2004; Zimprich et al. 2004).

Tetrahydrobiopterin is a cofactor for tyrosine hydroxy-
lase, which catalyzes the first step in the biosynthesis of
dopamine (DA). The measurement of biopterin (BP) and its
related metabolites in biological fluids is of significance for
the diagnosis and/or investigation of various diseases. In
sporadic PD patients, BP levels in the cerebrospinal fluid
(CSF) are reduced (Fujishiro et al. 1990; Lovenberg et al.
1979). Because the BP in the CSF is mostly derived from
nigrostriatal dopaminergic neurons, the decreased CSF BP
levels in sporadic PD patients are likely a result of the
degeneration of nigrostriatal dopaminergic neurons (Levine
et al. 1981).

The pathogenic roles of LRRK2 mutations in the etiol-
ogy of PARKS are poorly understood. To gain more insight
into the PARKS etiology, we measured BP levels in the
CSF from PARKS (I2020T) patients and asymptomatic
mutation carriers and compared them with the levels in
sporadic PD patients.

Subjects and methods

This study was approved by the ethics committees of the
Sagamihara National Hospital and the Tokyo Institute of
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