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Abstract

To investigate the contribution of nigral degeneration to the dev
degeneration (CBD), we measured the cerebrospinal fluid (CSF)
(n = 5), and compared the levels with those in patients with early
The mean CSF HVA level in the early CBD group (33.1 £ 6.0 ng

elopment of parkinsonism in the early stages of corticobasal
levels of homovanillic acid (HVA) in patients with early CBD
Parkinson’s disease (n = 11) and in normal subjects (n = 13).
/ml) did not differ significantly from that in the control group

(87.1 £ 12.7 ng/ml), whereas that in the early Parkinson’s disease group (19.0 7.6 ng/ml) was reduced significantly
(P < 0.001). This result suggests that neuronal cell loss in the substantia nigra and presynaptic nigrostriatal dopaminergic
neuron dysfunction are mild in the early stages of CBD. © 1998 Elsevier Science lreland Lid.

Keywords: Corticobasal degeneration; Cerebrospinal fluid; Homovanillic acid

Patients with corticobasal degeneration (CBD) develop
asymmetric parkinsonism associated with focal cortical
signs, such as apraxia or aphasia [1,2,4-6]. Pathologically,
marked depigmentation and neuronal cell loss in the sub-
stantia nigra occur in these patients [2-7], similar to that
observed in Parkinson’s disease patients. To investigate the
contribution of nigral degeneration to the development of
parkinsonism in the early stages of CBD, we measured the
cerebrospinal fluid (CSF) levels of homovanillic acid
(HVA), the major dopamine metabolite, in patients with
early CBD, and compared the levels with those in patients
with early Parkinson’s disease. Although the CSF HVA
level was reported as normal in one case of CBD [8],
there have been no reports on CSF HVA levels in the
early and late stages of CBD.

Eight patients with clinically diagnosed CBD (73.9£53
years, mean * SD), including one with pathologically con-
firmed CBD, 11 patients with early Parkinson’s disease
(Hoehn and Yahr’s stage 2, 77.1 + 5.0 years), and 13 nor-
mal control subjects (76.8 £ 6.9 years) were examined.
Control subjects consisted of eight patients with spondylosis

* Corresponding author. Tel.: +81 3 39641141, fax: +81 3
39641982.

deformans and five patients without any neurologic disor-
ders. Clinical diagnosis of CBD was based on cortical signs
such as apraxia or aphasia and asymmetric parkinsonism
(rigid-akinesia). In all CBD cases, BE_fluorodeoxyglu-
cose-positron emission tomography studies revealed asym-
metric reduction of glucose uptake in the cerebrum and the
striatum. The CBD patients were divided into two groups,
CBD1 and CBD?2, according to the severity of parkinson-
ism. Patients in CBD1 (n = 5, 71.8 * 4.9 years, duration of
the disease 2.2 + 1.0 years) had mild asymmetric parkin-
sonism and could walk unassisted. Patients in CBD2 (n = 4,
76.5 + 5.1 years, duration of the disease 5.0 % 1.4 years)
had severe parkinsonism and were bedridden. In the patho-
logically confirmed case of CBD, samples of CSF were
collected in both stages.

After informed consent was obtained from each patient or
family members, CSF was collected by lumbar puncture,
with the patients in the lateral decubitus position. None of
the patients took any anti-parkinsonian drugs when the lum-
bar puncture was performed. Three milliliters of CSF was
used for routine examination, and an additional 2 ml was
stored at —70°C until analysis. The CSF HVA level was
measured by injection of 80 ul of the CSF into a high-
performance liquid chromatography (HPLC) system

0304-3940/98/$10.00 © 1998 Elsevier Science Ireland Lid. All rights reserved

P11 S0304-3940(98)00181-5

-267-



122 K. Kanemaru et al. / Neuroscience Letters 245 (1998) 121-122

= 701
E
o ®
£ 6o
% e
i e
o 50
3 o
5 : @
“ : +
30} 6 g §
of 4 .
° @
10f § -8
O 1 ! 1 1
Pa cBD1 CBD2 Cont

Fig. 1. CSF HVA concentrations in patients with early Parkinson's
disease (Pa) or CBD and in control subjects (cont). Horizontal bars
represent the mean concentrations. *P < 0.001 (vs. normal control

group).

equipped with 16 electrochemical sensors (CEAS Model
5500, ESA, Bedford, MA, USA). Mean CSF HVA values
were compared by ANOVA, with P < 0.05 being consid-
ered to indicate a statistically significant difference.

The mean CSF HVA level was 37.1 * 12.7 ng/ml
(mean * SD) in the control group (n = 13), 19.0 + 7.6 ng/
ml in the early Parkinson’s disease group (n = 11), 33.1 %
6.0 ng/ml in the CBD1 group (n = 5), and 9.5 £ 2.1 ng/ml in
the CBD2 group (n = 4). The mean CSF HVA level in the
early Parkinson’s disease group was significantly lower than
that in the control group (P < 0.001). The mean CSF HVA
level in the CBD1 group did not differ significantly from the
control group, whereas that in the CBD2 group was signifi-
cantly lower than that in the control group (P < 0.001; Fig.

1).

We demonstrated that the CSF HVA level was not
reduced in patients with early CBD, whereas in early Par-
kinson’s disease patients, the level was reduced signifi-
cantly. This result suggests that neuronal cell loss in the
substantia nigra and presynaptic nigrostriatal dopaminergic
neuron dysfunction are mild in the early stages of CBD, and
become severe in the later stages. Postsynaptic dysfunction,
such as loss of dopaminergic receptors in the striatum, and
cortical deficits as well as presynaptic dysfunction should be
considered in the development of parkinsonism in CBD.
This finding is consistent with the absence of response to
levodopa therapy in patients with CBD [1,5].
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Sirs: Dementia with Lewy bodies
(DLB) is clinically characterized by
fluctuating cognitive impairment,
visual hallucinations and parkin-
sonism [4]. It is the second most
common neurodegenerative dis-
ease that causes dementia after
Alzheimer’s disease (AD). One of
the most distinct pathologic fea-
tures in the brains of DLB patients
is the prominent loss of nigrostri-
atal dopaminergic neurons similar
to that in the brains of Parkinson’s
disease (PD) patients. The previous
SPECT and PET studies have
shown that the assessment of
nigrostriatal dopaminergic func-
tions is useful in distinguishing be-
tween DLB and AD patients [2, 6].
In the present study, we measured
the CSF levels of homovanillic acid
(HVA), a major dopamine metabo-
lite, in DLB and AD patients. We
report here that the assessment of
CSF HVA levels is also a possible
marker for distinguishing DLB pa-
tients from AD patients. Although
Weiner et al. [7] previously re-
ported that CSF HVA levels in DLB
patients were lower than those in
AD patients, the number of sam-
ples was small (DLB,n=8) and
they did not show the normal
control levels of CSF HVA.
Sixty-five patients with PD
without dementia (32 men and
33 women, 74.5 £ 5.6 years, mean

+ SD), 14 patients with DLB (8 men
and 6 women, 74.0 + 7.8 years), 53
patients with AD (23 men and 30
women, 77.1 £ 6.8 years) and 34
normal control subjects (16 men
and 18 women, 76.9 * 6.4 years)
were examined. There were no
significant differences in age and
gender among the four groups.
The clinical diagnosis of DLB was
based on the criteria of the consor-
tium on DLB international work-
shop [4]. All the patients with DLB
had at least two of the three core
features of DLB (fluctuating cogni-
tion, recurrent visual hallucina-
tions, and spontaneous parkinson-
ism). CT or MRI of the heads of
these patients showed no focal
brain lesions, including those of
cerebrovascular disease. Thus, they
were diagnosed as having probable
DLB. The clinical diagnosis of AD
was based on the NINCDS-ADRDA
criteria [5]. The mean Mini-Mental
State Examination {(MMSE) scores
(mean + SD) were 15.1 5.4 (5 to
23) in the DLB group and 16.1 5.1
(0 to 23) in the AD group. The dif-
ference in MMSE scores between
the two groups was not significant.
The mean Hoehn and Yahr scores
were 2.08 £0.56 in the PD group
and 2.13£0.64 in the DLB group.
All the AD patients had no appar-
ent extrapyramidal signs and could
walk unassisted. After informed
consent was obtained, CSF samples
were collected from the patients by
lumbar puncture. None of the pa-
tients took any antiparkinsonian
drugs, neuroleptics, or antidepres-
sants when the lumbar puncture
was performed. Three milliliters of
CSF was used for routine examina-
tion, and an additional 2 ml was
stored at 70 °C until analysis. The
CSF HVA levels were measured by
injection of 80 pl of CSF into a
high-performance liquid chro-
matography (HPLC) system
equipped with 16 electrochemical
sensors (CEAS Model 5500, ESA,
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Bedford, MA, USA). The mean CSF
HVA values were compared by
ANOVA with post hoc Scheffe’s
analyses. The study protocol was
reviewed and approved by the
ethics committee of Tokyo Metro-
politan Geriatric Hospital.

CSF HVA levels were
37.1 = 14.4 ng/ml in the control
group, 14.5+7.3ng/ml in the PD
group, 10.9 £ 9.0 ng/ml in the DLB
group and 22.0 £ 10.9 ng/ml in the
AD group (Fig. 1). CSF HVA levels
were lower in the PD,DLB and AD
groups than in the control subjects
(p<0.001, ANOVA). CSF HVA levels
in the DLB and PD groups were
much lower than those in the AD
group (p <0.01, ANOVA). The dif-
ference in CSF HVA levels between
the PD and DLB groups was not
significant. The cutoff value of
12.6 ng/ml could distinguish the
DLB patients from the AD patients
with a sensitivity of 78.6% and a
specificity of 79.2 %.

We demonstrated a prominent
reduction in CSF HVA levels in
DLB patients. This finding is
compatible with the pathological
features that nigrostriatal dopa-
minergic neurons are severely
degenerated in the DLB brain. As
previously reported, CSF HVA
levels were also lower in AD pa-
tients than in the control subjects
[1]. However, CSF HVA levels in
DLB patients were much lower
than those in AD patients. The
analysis of CSF HVA levels may be
useful in distinguishing DLB pa-
tients from AD patients.

Recently, we have shown that
CSF AP42 levels are decreased and
CSF tau levels are normal in DLB
patients [3]. Although our results
should be confirmed by post-
mortem examination, decreased
AR42, normal tau and decreased
HVA levels may be the characteris-
tic CSF features of DLB.
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Fig. 1 CSF HVA levels in patients with Parkinson’s disease (PD), dementia with
Lewy bodies (DLB), or Alzheimer’s disease (AD) and in control subjects (cont). Hor-

izontal bars represent the mean value of each group.
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visual hallucinations and parkin-
sonism [4]. It is the second most
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ease that causes dementia after
Alzheimer’s disease {AD). One of
the most distinct pathologic fea-
tures in the brains of DLB patients
is the prominent loss of nigrostri-
atal dopaminergic neurons similar
to that in the brains of Parkinson’s
disease (PD) patients. The previous
SPECT and PET studies have
shown that the assessment of
nigrostriatal dopaminergic func-
tions is useful in distinguishing be-
tween DLB and AD patients [2, 6].
In the present study, we measured
the CSF levels of homovanillic acid
(HVA), a major dopamine metabo-
lite, in DLB and AD patients, We
report here that the assessment of
CSF HVA levels is also a possible
marker for distinguishing DLB pa-
tients from AD patients. Although
Weiner et al. [7] previously re-
ported that CSF HVA levels in DLB
patients were lower than those in
AD patients, the number of sam-
ples was small (DLB,n=8) and
they did not show the normal
control levels of CSF HVA.
Sixty-five patients with PD
without dementia (32 men and
33 women, 74.5 & 5.6 years, mean
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The clinical diagnosis of DLB was
based on the criteria of the consor-
tium on DLB international work-
shop [4]. All the patients with DLB
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tion, recurrent visual hallucina-
tions, and spontaneous parkinson-
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23) in the DLB group and 16.1 £ 5.1
(0 to 23) in the AD group. The dif-
ference in MMSE scores between
the two groups was not significant.
The mean Hoehn and Yahr scores
were 2.08 +0.56 in the PD group
and 2.13+0.64 in the DLB group.
All the AD patients had no appar-
ent extrapyramidal signs and could
walk unassisted. After informed
consent was obtained, CSF samples
were collected from the patients by
lumbar puncture. None of the pa-
tients took any antiparkinsonian
drugs, neuroleptics, or antidepres-
sants when the lumbar puncture
was performed. Three milliliters of
CSF was used for routine examina-
tion, and an additional 2 ml was
stored at -70 °C until analysis. The
CSF HVA levels were measured by
injection of 80 ul of CSF into a
high-performance liquid chro-
matography (HPLC) system
equipped with 16 electrochemical
sensors (CEAS Model 5500, ESA,
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Bedford, MA, USA). The mean CSF
HVA values were compared by
ANOVA with post hoc Scheffe’s
analyses. The study protocol was
reviewed and approved by the
ethics committee of Tokyo Metro-
politan Geriatric Hospital.

CSF HVA levels were
37.1 % 14.4 ng/ml in the control
group, 14.5+7.3 ng/ml in the PD
group, 10.9+9.0 ng/ml in the DLB
group and 22.0+10.9 ng/ml in the
AD group (Fig. 1). CSF HVA levels
were lower in the PD, DLB and AD
groups than in the control subjects
(p <0.001, ANOVA). CSF HVA levels
in the DLB and PD groups were
much lower than those in the AD
group (p <0.01, ANOVA). The dif-
ference in CSF HVA levels between
the PD and DLB groups was not
significant. The cutoff value of
12.6 ng/ml could distinguish the
DLB patients from the AD patients
with a sensitivity of 78.6% and a
specificity of 79.2 %.

We demonstrated a prominent
reduction in CSF HVA levels in
DLB patients. This finding is
compatible with the pathological
features that nigrostriatal dopa-
minergic neurons are severely
degenerated in the DLB brain. As
previously reported, CSF HVA
levels were also lower in AD pa-
tients than in the control subjects
[1]. However, CSF HVA levels in
DLB patients were much lower
than those in AD patients. The
analysis of CSF HVA levels may be
useful in distinguishing DLB pa-
tients from AD patients.

Recently, we have shown that
CSF AP42 levels are decreased and
CSF tau levels are normal in DLB
patients [3]. Although our results
should be confirmed by post-
mortem examination, decreased
AR42, normal tau and decreased
HVA levels may be the characteris-
tic CSF features of DLB.
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Fig. 1 CSF HVA levels in patients with Parkinson’s disease (PD), dementia with
Lewy bodies (DLB), or Alzheimer’s disease (AD) and in control subjects (cont). Hor-
izontal bars represent the mean value of each group.
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