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Abstract

We started the subject screening from over 400 paticnts with Parkinson’s discase using strict selection criteria to identify the patients with
nocturia who would allow accurate and efficient evaluation of the pergolide effects. The subjects were confined to female patients to exclude
patients with potential prostate hypertrophy. The patients freated with bromocriptine at 7.5— 15 mg/day adjunctive to L-dopa were selected to
replace bromocriptine with pergolide of the equivalent dosage approved in Japan, The nocturia was defined as having more than two episodes
of urination during sleep per night on average. The subjects received the urinary sediment test before and during the study for screening
urinary tract infection and the study was discontinued when urinary tract infection was found. As a result, we identified total 11 patients with
nocturia and three of those completed the 12-week study of switching dopamine agonist from bromocriptine to pergolide. We observed a
decrease in nocturia frequency in all three patients, a decrease in irritative urinary symptoms in two and an improvement of sleep QOL in two.
The effect of pergolide on nocturia was independent of improvement of parkinsonian symptoms, suggesting a distinct mechanism from that
of anti-parkinsonian effects. Our study also suggests that switching from bromocriptine to pergolide improves nocturia, thereby improving

sleep status of patients with Parkinson’s disease.
© 2003 Elsevier Ltd, All rights reserved.

Keywords: Parkinson’s disease; Nocturia; Bladder dysfunction; Pergolide; Sleep disorder

1. Introduction

Bladder dysfunction is an autonomic nervous symptom
that occurs in severely affected Parkinson’s disease [1,2]. It
is estimated that about two-thirds of the patients have
symptomatic urinary disturbance {1,2]. The main symptoms
are usually irritative urinary symptoms such as wrinary
urgency and frequency [1,3]. Above all, nocturia, which
appears during the night and early morning when the effects
of L-dopa decrease, often disturbs sleep thereby impairing
the patients’ quality of life [4]. Treatment with intranasal
desmopressin is reported to be effective in reducing nocturia
in Parkinson’s disease [5]. Physiologically, the presence of
excessive reflex of the detrusor muscle in patients with
Parkinson’s disease has been suggested by urodynamic
studies [6,7]. To elucidate the mechanism of accelerated

* Cormresponding author. Tel.: +81-75-461-5121; fax: +81-462-3500.
E-mail address: yakuri@alles.or.jp (8. Kuno}.
! Present address: Department of Urology, Faculty of Medicine,
University of Yamanashi, Yamanashi 409-3898, Japan,

1353-8020/$ - see front matter © 2003 Elsevier Ltd. All rights reserved.
doi: 10.1016/j.parkreldis.2(03.08.001

reflex of bladder muscle in association with Parkinson’s
disease, we previously investigated the bladder function and
the effects of various dopamine receptor agonmists using
a primate model of Parkinson’s disease induced by
treatment with 1-methyl-4-phenyl-1,2,3,6-tetrahydropyri-
dine (MPTP).

In MPTP-treated monkeys, cystometograms exhibited
significant reduction in the volume threshold for the
micturition reflex compared to those in normal monkeys
and subcutaneously injected SKF 38393, a dopamine D1
receptor agonist, significantly increased the bladder volume
and pressure thresholds for inducing the micturition reflex
without affecting those in normal monkeys [8]. In contrast,
subcutaneous injections of quinpirole, a dopamine D2
receptor agonist, and apomorphine, a2 dopamine D1 and
D2 receptor agonist, slightly but significantly reduced the
volume threshold of the bladder for the micturition reflex in
both normal and MPTP-treated groups. These results
indicate that in parkinsonism the degeneration of dopamin-
ergic neurons in the substantia nigra leads to the detrusor
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hyperreflexia, probably due to a failure of activation of
dopamine DI receptor [8]. Also, we observed that the
selective dopamine D2 receptor agomist bromocriptine
significantly reduced the bladder volume threshold for the
micturition reflex by 25-30% in both normal and MPTP-
treated animals [9]. The nonselective D1 and D2 receptor
agonist pergolide significantly reduced the bladder volume
threshold by 22% in normal monkeys, but increased the
volume threshold by 50% in MPTP-treated parkinsonian
monkeys. Another D1/D2 agonist BAM-1110 also
increased the bladder volume threshold by 80% in MPTP-
treated monkeys without significant effects on the micturi-
tion reflex in normal monkeys. The reduction in the volume
threshold by brimocriptine in both normal and MPTP-
treated groups and by pergolide in normal monkeys was
suppressed by pretreatment with the selective D2 antagonist
sulpiride, whereas the increment in the volume threshold by
pergolide and BAM-1110 in MPTP-treated monkeys was
antagonized by pretreatment with the selective D1 agonist
SCH23390, but not by sulpiride. These findings suggest that
concurrent activation of DI1/D2 receptors, rather than
selective stimulation of D2 receptors, might be beneficial
for treating urinary symptoms caused by detursor hyperre-
flexia in Parkinson’s disease [9].

Previously, we switched dopamine agonist therapy from
bromocriptine to pergolide in 10 female patients with
Parkinson’s disease who complained of nocturia and
observed a decrease in the frequency of urination and
improved urinary urgency in eight patients [10}. These
clinical observations agree with the results of animal
experiments and suggest that the dopamine D,/I); receptor
agonist, pergolide suppresses the bladder contraction in
patients with Parkinson’s disease. Recently several case
series supporting the effect of pergolide on nocturia in
Parkinson's disease have been reported [11-13). Urinary
retention after administration of pergolide has also been
reported, which might result from excessive suppression of
the detrusor tmuscle reflex [14). Thus, there have becn
increasing clinical data that support the effects of pergolide
in suppressing detrusor muscle activity.

However, the core symptoms of Parkinson’s disease such
as akinesia and tremor may influence on urination by
preventing the patients from going to the bathroom and
disrobing in time to urinate [3). Comorbid urinary tract
infection [15), or progression of prostate hypertrophy with
aging in elderly male patients may also contribute to
micturition symptoms [1]. Therefore, it is by no means easy
to accurately diagnose the bladder dysfunction associated
with Parkinson’s disease and to properly evaluate the effects
of treatment. To study the bladder dysfunction in Parkin-
son’s disease, it is necessary to exclude such patients having
factors other than Parkinson’s disease that may potentially
affect micturition symptoms and to include only the patients
selected according to strict diagnostic criteria. In addition, a
useful approach for detecting the pergolide effects is to
compare the effects between D, agonist bromocriptine and

D,/D, agonist pergolide on micturition symptoms in the
same subject. In the present study, we selected three female
patients from over 400 patients with Parkinson’s disease
according 1o strict selection criteria, dopamine agonist
therapy was switched from bromocriptine to pergolide and
the changes in nocturia and other related symptoms were
examined.

2. Subjects and methods
2.1. Selection of patients

All patients with Parkinson’s disease who were treated in
our hospital were screened. To exclude the patients who
have factors confounding with bladder dysfunction associ-
ated with Parkinson’s disease, and o include only the
patients who would allow accurate and efficient evaluation
of the pergolide effects, we selected patients according to
the following procedure.

2.1.1. Screening of medical records

All patients diagnosed as Parkinson’s disease or juvenile
parkinsonism were extracted on the basis of the medical
records. The patients suspected as multiple system atrophy
due to the presence of orthostatic hypotension, cercbellar
signs or abnormal MR! findings were carefully excluded.
Then, only the patients who fulfilled the following inclusion
criteria were selected.

Patients with stage 2—4.5 defined by modified Hoehn &
Yahr staging [16]. We applied the Japanese version of
modified Hoehn & Yahr staging for staging of the patients.
The Japanese version defines stages 3.5 (moderate disease;
some postural instability; independent in home chores) and
4.5 (severe disability; still able to walk if aided) and appears
to observe advanced patients closer than the international
version. Less than 10% of patients with Hoehn & Yahr stage
1 complain of urinary urgency and frequency and the
incidence tends to increase in patients with advanced
disease [3,17)]. Therefore, the patients with stage 1 were
excluded. The patients with stage 5 need assistance in daily
activities and have difficulty in going to the bathroom
voluntarily. Accordingly, these patients were also judged to
be inappropriate and were excluded.

Female patients. It is well known that in men gender
specific urological problems such as prostate hypertrophy
and prostate cancer develop with age, thereby inducing
urinary disturbance, in particular obstructive symptoms [1].
Among the patients with Parkinson’s disease, obstructive
symptoms are found to be more common in men than in
women (M:F=49%:21%, p <0.04) [17]). To exclude
patients with potential prostate hypertrophy, the subjects
were confined to female patients.

Patients treated with bromocriptine at 7.5-15 mg/day
adjunctive to L-dopa. The dosage of pergolide to replace
bromocriptine should be the dosage approved in Japan, that
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is, 0.75-1.25 mg/day in combination with L-dopa. There-
fore, it was necessary to select the patients who had been
treated with bromocriptine at the dosage equivalent to that
of pérgolide. The equivalent dose of bromocriptine for the
pre-existing therapy was set on the basis of the reported dose
conversion ratio of bromocriptine to pergolide (i.e. 10-11
to 1 [18,19]).

The absence of known history of urological diseases in
the lower urinary tract such as urethral stenosis.

The absence of obstructive urinary symptoms such as
dysuria, urinary retention and residual urine.

The absence of urinary tract infection. The patients who
participate in the study received the urinary sediment test for
screening urinary tract infection before the start of the study
as well as on every visit to the hospital throughout the study
period. The study was immediately discontinued and
appropriate treatment was given when the following results
were obtained: 10 or more white blood cells per visual field
(magnification X 400) or urinary white blood cell qualitat-
ive 1 4, or bacteria few per visual field ( X 400) or more, or
bacilluria qualitative 1 + .

2.1.2. Questionnaire

The ‘Urinary Disturbance Clinical Study Guideline Part
II: Neurogenic Bladder’ [20] defines nocturia as cases
having more than two episodes of urination during sleep per
night on average, excluding that at bedtime and at rising
time. A questionnaire regarding nocturnal urinary frequency
was sent to all patients selected by screening on the medical
record, and the patients with an average nocturia frequency
greater than twice per night were selected.

2.1.3. Informed consent

Informed consent was obtained from the patients selected
by the questionnaire. The study protocol was examined and
approved by the ethical committee of the hospital before the
study was conducted.

2.2, Study methods

2.2.1. Study design

The study was an uncontrolled open-labe! study
examining the effects of switching from bromocriptine to
pergolide on nocturia in patients with Parkinson’s disease.
The patients were monitored under treatment with 7.5-
15 mg/day of bromocriptine for 2 weeks, after which, the
baseline evaluation was made and the study was started.
Bromocriptine was discontinued and 0.75 mg/day of
pergolide was initiated. The dose of pergolide was adjusted
in the range of 0.5-1.25 mg/day for the first 8 weeks and
{ixed during the subsequent 4 weeks. The endpoint was
evaluated after 12 weeks.

2.2.2. Clinical measurements
Nocturia frequency. The patients were given a
micturition diary and were instructed to record nocturia

frequency. The physicians checked the record and
calculated the mean nocturia frequency from the records
for the three consecutive days before the date of medical
examination.

Subjective symptoms regarding the status of micturi-
tion according to the International Prostatic Symptoms
Score (I-PS§) [21). Originally, the I-PSS was developed
for the purpose of evaluating subjective symptoms of
prostate hypertrophy. We evaluated the contents of
I-PSS and judged valid enough for the present study
[22,23]. Based on I-PSS questionnaire, the patients
recorded a micturition diary and subjective urinary
symptoms. The I-PSS questionnaire comprises seven
questions on urinary symptoms: (1) incomplete empty-
ing, (2) frequent urination within 2 h, (3) intermittency,
(4} urgency, (5) weak stream, (6) straining to start, and
(7) nocturia. Nocturia was scored from 0 to 5 (five or
more times per night) as the actual voiding frequency
per night. Other symptoms were scored on a frequency
scale from O (not at all) to 5 (almost always}). The index
score of 1-PSS includes irritative and obstructive urinary
symptom index scores. The (2), {4) and (7) may reflect
the state of irritative symptoms, whereas (1), (3), (5)
and (6) may be indicative of obstructive symptoms.
Overall subjective satisfaction on wrinary condition was
scored from 0 (delighted) to 6 (lerrible) to use as a
urinary QOL.

Unified Parkinson’s Disease Rating Scale (UPDRS)
part 3 [24). The core symptoms of parkinson’s disease
was monitored by UPDRS part 3 total score to study the
relationship of parkinsonian symptoms and nocturia.

Sleep disturbances. Clinical measures for sleep
disturbances and abnormal nocturmal motor activities
were selected from the review article of Pal et al. [4] and
recent studies regarding sleep disturbances associated
with Parkinson’s disease {25,26]. On the basis of
interview with the patients, (1) sleep maintenance
insomnia, (2) initial insomnia, (3) excessive daytime
sleepiness, (4) dyskinesia, (5) dystonic pain, (6) early
morning dystonia, (7) muscle cramp, and (8) restless legs
were evaluated according to a 3-point scale (0: none, I:
mild, 2: moderate to severe), and (9) sleep QOL, ie.
“how much is the impact of the nocturnal symptoms on
good sleep at night,” was evalvated according to a 5-
point scale (0: no impact at all, 1: a slight impact, 2: a
moderate impact, 3: a big impact, 4; an extremely big
impact).

The concomitant use of drugs with the same
mechanism of action as bromocriptine and pergolide
{dopamine receptor agonists) and drugs that are thought
to affect micturition functions (anti-pollakiuria drugs)
was prohibited during the study period. Since para-
sympathetic blockers, symathomimetic agents and drugs
with anticholinergic actions may affect micturition, the
dose of such drugs was kept constant during the study
period.
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3. Results
3.1. Selection of patients

More than 400 patients diagnosed as Parkinson’s disease
or juvenile parkinsonism were identified by the medical
records of our hospital. Two hundreds and forty of these
were female, and 64 female patients were found to be
treated with L-dopa and bromocriptine. Thirty-six of the 64
female patients could be traced for questionnaire to identify
eligible subjects. According to the questionnaire, nocturia
frequency was as follows: 0 times in two patients, 1 inl2,2
in8,3in &, 4 in 2, 5 or more in 1, and others in 4. Eleven
patients moved on to the screening stage after informed
consent was obtained. The demographics of these patients
are summarized in Table 1. ‘

From the 11 patients who moved on to the screening
stage, one patient was excluded because reliable nocturia
frequency could not be recorded due to her cognitive
impairment. Three patients were excluded from the study
due to urinary tract infection. One patient was excluded due
to a history of colon cancer. One patient was excluded due
to inappropriate concomitant medication. Five patients
satisfied all inclusion criteria and were regarded as eligible.
One patient withdrew her informed consent and discon-
tinued the study before the start of administration. Four
patients received administration of pergolide, but one
patient complained of sleepiness and light-dizziness and
declined a continuation of the study on the day after the start
of pergolide administration. The remaining three patients
completed the study, as described below.

3.2. Case report
Table 2

3.2.1. Case 1

A T7-year-old woman with a history of hysterectomy
and salpingo-oophorectomy and cataract noticed resting
tremor in the right arm 7 years previously and was
diagnosed as Parkinson’s disease. The Hoehn & Yahr
stage was 3 at the time of screening and the patient was
treated with 300mg of vL-dopa/carbidopa, 15mg of
bromocriptine, and 150 mg of amantadine. The UPDRS

Table 1 .
Demographics of patients enrolled in this study (n = 11)
Median Minimum Maximum

Age (yr) 77 55 86
Duration of disease (months) 94 57 212
Modified H & Y Stage 35 3 45
1-PSS irritative 6 3 10

obstructive 3 0 8

total 10 5 14
Urinary QOL 4 0 6

Table 2
Changes in clinical measurements after switching from bromocriptine to
pergolide

Bromocriptine period  Pergolide period

(baseline) (endpoint)

Patient 1

DA agonist doses (/day) 15mg 1.0mg

UPDRS part3 25 35

Nocturia frequency 3.02.7 2.3/20

{-PSS irritative 9 5

Sleep QOL 2 i
Patient 2

DA agonist doses (/day) . 7.5 mg 0.75mg

UPDRS part3 17 10

Nocturia frequency 33123 2017

I-PSS imitative 4 4

Sleep QUL 1 0
Patieat 3

DA agonist doses (/day) 7.5mg 0.75 mg

UPDRS part3 16 17

Nocturia frequency 23123 0.7/0.7

[-PSS irritative 11 9

Sleep QOL 0 0

Nocturia frequency was tecorded as of the time point of -2 week/0 week
in the bromocriptine period, and as of § weelk/12 week in the pergolide
period.

part 3 score was 25 points at the beginning of the study.
Nine: months earlier, the patient became aware of
nocturia. This symptom deteriorated gradually, and
eventually the patient’s sleep was disturbed. The mean
nocturia frequency at the time of screening was 3.0 times
per night. She had dominant irritative urinary symptoms.
The I-PSS irritative symptom score was 9 points, and
obstructive symptom score was 5 points at the beginning
of the study. The QOL of urinary symptoms score was 5
points. The scores for the sleep disturbances were as
follows: sleep maintenance insomnia, 1 point; excessive
daytime sleepiness, 1 point; and sleep QOL, 2 points.
Orthostatic hypotension was not recorded.

Clinical course. Bromocriptine at 15 mg/day was
switched to pergolide at 1.25 mgfday. About 2 months
after pergolide administration, mild ‘stomatitis’ developed
when the dose increased to 1.5 mg/day, so that the dose was
reduced to 1.0 mg/day.

The mean nocturia frequency increased to 3.3 times after
4 weeks of pergolide administration, but decreased to 2.3
and 2.0 at 8 and 12 week, respectively. The I-PSS irritative
symptom score improved to 5 points at the end of study
while gbstructive symptom stayed at 4 points. In association
with these changes, the sleep maintenance insomnia score
decreased to O point after 8 weeks and the sleep QOL score
decreased to 0 point and 1 point at 8 and 12 week,
respectively. Although the Hoehn & Yahr stage did not
change, the UPDRS score at 8 and 12 week increased to 35
points, suggesting mild exacerbation of parkinsonian
symptoms.
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3.2.2. Case 2

A 79-year-old woman with congenital dislocation of the
hip joint diagnosed as suffering Parkinson’s disease 16 years
previgusly. The Hoehn & Yahr stage was 3.5 at the time of
screening, and the patient was treated with 300 mg of L-
dopa/carbidopa, 7.5 mg of bromocriptine, 30 mg of propra-
nolol, and 0.5 mg of clonazepam. The UPDRS part 3 score
was 17 points at the beginning of the study. Several years
ago, she became to go to the bathroom frequently at night.
The mean nocturia frequency was 3.3 and 2.3 times at the
time of screening and the beginning of study, respectively.
She had dominant irritative urinary symptoms. The I-PSS
irritative symptom score was 4 points, and obstructive
symptom score was 1 point at the beginning of the study.
The QOL of urinary symptoms was 2 points. The scores for
the sleep disturbances were as follows: sleep maintenance
insomnia, 1 point; and sleep QOL, 1 point. Orthostatic
hypotension was not recorded.

Clinical course. Bromocriptine at 7.5 mg/day was
switched to pergolide at 0.75 mg/day. At 12 week, findings
of urinary tract infection were detected, such as the white
blood cell 40-60/visual field and the bacteria 2 4+ in urinary
sediment. The mean nocturia frequency decreased to 2.0
times at 4 and 8 weeks and to 1.7 times at 12 week. The
scores of excessive daytime sleepiness and dyskinesia
became positive, but the scores of sleep maintenance
insomnia and sleep QOL improved to Q point.

3.2.3. Case 3

A 60-year-old woman noticed resting tremor in her
left leg and was diagnosed as Parkinson’s disease 5 years
prior to the start of the study. The Hoehn & Yahr stage
was 3 and the patient was treated with 600 mg of L-
dopa/carbidopa and 7.5 mg of bromocriptine. The
UPDRS part 3 score was 16 points at the beginning of
the study. She developed troublesome pollakiuria 3 years
earlier. The mean nocturia frequency was 2.3 times at the
beginning of the study. The I-PSS irritative symptom
score was 11 points, and obstructive symptom score was
1 point. The QOL of urinary symptoms score was 6
points. She did not complain of sleep problems.
Orthostatic hypotension was not recorded.

Clinical course. Bromocriptine at 7.5 mg/day was
switched to pergolide at 0.25 mg/day. The dose of pergolide
was increased to 0.75 mg/day at 4 week. The mean nocturia
frequency decreased to 1.0 time after 4 weeks and to 0.7
times after 8 weeks of administration. The I-PSS irritative
symptom score decreased to 9 points and the QOL of
urinary symptoms score to 5 points. On the other hand, the
UPDRS part 3 score was 17, indicating no changes of
parkinsonian symptoms. Mild ‘insomnia” occurred at about
12 week, but disappeared 9 days after administration of
zopiclone.

4. Discussion

The primary purpose of this study was to extend the
results observed in animal experiments to human levels. Ina
primate model of Parkinson’s disease, bromocriptine
facilitated the urinary reflex whereas pergolide suppressed
it [9]. Based on the findings, we examined whether
pergolide, in contrast with bromocriptine, indeed improves
bladder dysfunction in Parkinson’s disease. To enroll right
subjects, we thoroughly excluded the patients who have
potential confounding factors with micturition symptoms
and included only the patients with nocturia caused by
Parkinson’s disease according to strict, systematic criteria.
We had started patient selection from more than 400
patients treated in our hospital, 11 patients were enrolled in
the study and three patients completed the study.

The number of eligible patients was smaller than we
expected mainly because the number of patients treated with
bromocriptine has become relatively small in recent years.
We could find only 64 female patients presently being
treated with bromocriptine in our hospital. Moreover, we
applied the strict definition of nocturta for diagnosis
according to the Urinary Disturbance Clinical Study
Guideline. According to the guideline, the diagnosis of
nocturia is made when the frequency of urination during
sleep is more than 2. However, the patients do not always
urinate more than twice during sleep though they are aware
of subjective symptoms of excessive reflex of the detrusor
muscle such as urinary urgency and frequency. In our study,
nocturia meeting the definition was only present in 70% of
the 15 patients who were aware of irritative urinary
symptoms. Frequent occurrence of asymptomatic urinary
tract infection also restricted patients enrollment. Three out
of the 11 patients who consented to the study participation
were excluded from the study because asymptomatic
urinary tract infection was detected. Additionally, one
patient could not start the study because she failed to record
the nocturia frequency due to her cognitive impairment,

There are many causes of nocturia in Parkinson’s
disease, that include the effect of supine hypertension and
impaired autonomic function as well studied in MSA
patients [27,28]. However, we excluded MSA patients from
the study on neurological examination and MRI findings
and concomitant use of sympathomimetic agents was
prohibited during the study. In fact, the selected three
female patients did not develop orthostatic hypotension
though they had suffered from Parkinson’s disease for many
years. Therefore, our observed nocturia and urinary
symptoms in those patients are more likely to be associated
with Parkinson’s disease.

In all of the three patients in this study, the nocturia
frequency decreased and improved to a level below the
diagnostic criteria of nocturia. I-PSS irritative symptoms
improved in Cases 1 and 3 and improvement of the QOL of
urinary symptoms was also seen in Case 3. Previously we
found in an animal model of Parkinson’s disease that
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the bladder volume decreased and the bladder contraction
was accelerated after administration of bromocriptine, a
selective D, receptor agonist, whereas the bladder contrac-
tion was suppressed by administration of pergolide, Dv/D»
receptor agonist [9]. Observed clinical findings in this study
suggest that switching from bromocriptine to pergolide
reduced the activity of bladder contraction in patients with
Parkinson’s disease so as seen in an animal model of
Parkinsons’s disease. Decrease in nocturia frequency could
be due to either elimination of the action of bromocriptine in
accelerating bladder contraction, suppression of bladder
contraction by pergolide, or both.

The results of this study agree with the findings from our
previous case series, in which we observed improvement of
nocturia and urinary urgency in eight of 10 female patients
after administration of pergolide [10]. Above all, threc
patients who had switched dopamine agonist from bromo-
criptine to pergolide reported a marked improvement and
disappearance of nocturia. Additionally, we experienced
two cases who developed urinary retention after adminis-
tration of pergolide [14]. One of those recovered from
polyuria at the earlier time of pergolide treatment and later
developed to urinary retention. This observation is also
consistent with the inhibitory effects by pergolide on
micturition reflex. Recently, Inoue et al. [11} reported
cases in which improvement of nocturia as well as
disappearance of pain at night were noted after pergolide
administration. Tomiyasu et al. [13] also reported six cases
which showed improvement of nocturia after switching
from cabergoline to pergolide. The present study confirmed
the reported clinical effects of pergolide on nocturia with
objective clinical measures by strictly selected cases in a
prospective manner.

In Cases 1 and 3, the core symptoms of Parkinson’s
disease did not change significantly (Case 3) or became
even slightly exacerbated (Case 1) during the study period,
suggesting that the decrease in the nocturia frequency and
improvement of micturition symptoms were caused by a
mechanism distinct from that of anti-parkinsonian effects.
Previous animal experiment suggests that the suppression of
bladder contraction by pergolide is attributed to the direct
action on the bladder through D, receptors [9]. Our
observation also indicates a direct action of pergolide on
the bladder independent of the action on the nigrostriatal
system.

In the present study, we observed that sleep disturbances
and sleep QOL also improved afler pergolide administration
in Cases 1 and 2. Generally, 74-81% of the patients with
Parkinson’s disease have sleep disturbance [4]. This may be
caused by nocturia, anxiety, depression, restless legs
syndrome, pain, dystonia or dyskinesia [4}. Our preliminary
study also demonstrated that sleep disruption by nocturia
significantly contributed to sleep disturbances seen in
patients with Parkinson's disease [29]. Improvement of
sleep disturbances and sleep QOL in Cases ] and 2 may
result from the decrease in nocturia frequency.

In summary, we observed improvement of nocturia in
Parkinson’s disease after switching bromocriptine to
pergolide in three carefully selected patients. The effect
on nocturia was observed independently from improvement
of parkinsonian motor symptoms, suggesting the presence
of distinct mechanisms for improvement of parkinsonian
symptoms and for nocturia. Our study also suggested that
switching from bromocriptine to pergolide improves
nocturia, thereby improving sleep status of patients with
Parkinson’s disease.
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