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ABSTRACT 

Eighty-five patients with an established 
diagnosis of primary Parkinson 's disease
were randomly assigned to receive their 
usual dose of Jevodopa (mean, 381 mg 
daily) plus 1,200 mg of citicoline daily 
or half their usual dose of levodopa 
(mean, 196 mg d.aily) plus the citicoline. 
Resu.lts of the Webster Ratil!g Scale, a 
pegboard test, drawing, writing, and 
walking tests, a test of emotional state, 
and an overall assessment, administered 
before and after four weeks of treatment, 
revealed no significant between-group 
differences. Improvements an the tests 
were shown by more patients who re
ceived half their levodopa dose plus 
citicoline than by those who continued to 
receive their usual levodopa dose plus 
the citicoline. It is concluded that the
levodopa-saving effect of citicoline 
could be used to decrease the incidence 
of side effects and retard the lass of effi
cacy oflevodopa in long-tenn treatment. 
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INTRODUCTION 

In the long-term treatment of Park.inson's 
disease, levodopa plus a decarboxylase 
inhibitor (DCI) is the principal and most 
successfu1 therapeutic regimen. 1-<1 Pro
longed use of oral levodopa, however, is 
marked by a progressive loss of efficacy 
and the development of side effects, such 
as dyslcinesia and the "on-off' phenome
non. s-7 These complications usually 
occur after three years of levodopa 
rreatment. 

A reduction in the dose of levodopa 
without lass of therapeutic efficacy and 
with fewer side effects thus wou.ld be a 
positive development in the treatment of 
Parkinson's diseasc. Citicoline, an inter
mediate of phospholipid metabolism8

•

9 

that is absorbed when given orally, 10 has 
been shown to have a levodopa-saving 
effect after oral or intravenous adrninis
tration. 11-16 Citicoline increases dopamine 
synthesis in the striate body through acti
vation of tyrosine-hydroxylase17

• 
11 and 
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inhibits dopamine uptake by synapto-
somes, which is followed by an increase
in dopamine levels. Citicoline may act
by inducing hypersensitivity in dopa-
mine receptors, which are down-regu-
lated during prolonged levodopa treat-
ment." Gerstenbrand and associates"
have demonstrated positive effects of
citicoline in the treatment of Parkinson's
disease and in the posttraumatic Parkin-
son's syndrome.

The purpose of the present study was
to deterrnine the effects of replacing half
of the Ievodopa/Df.I dose with citicoline
in patients with Parkinson's disease.

PATIENTS AND METHODS

The subjects were 85 outpatients with
Parkinson's disease; 45 were warnen, 40
men; their mean age was 63 years (range,
44 to 74 years); and their mean duration
of Parlcinson's disesse was four years.

Patients included in the study had a
minimurn of 5 points on the Webster Rat-
ing Scale; those with a secondary diag-
nosis of Parlcinson's disease were
exc1uded. The patients' treatment had
been adjusted to low doses of levodopaJ
DCI; they received Da other antipar-
kinsonian treatrnent during tbe study. All
of the patients gave their infonned con-
sent to participate in the study. Eleven
dropped out; thus 74 patients were
evaluated. The background characteris-
ties of the study completers and non-
eompleters were sirnilar,

Procedure

For an initial one-week period, the
patients continued to receive their low
doses of levodopalDCI. They then were
assigned randomly to group I, which, for
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one weck, received their usual treatment
(mean , 381 mg of levodopa daily; 39 pa~
tients), or to grDUPII, which received
ha~ftheir us~al treatment (rnean, 196 mg
daily; 46 patients); both groups also Were '
given an additional placebo. After as- <,
signment, for four weeks, patients re.
ceived the usual treatment plus 400 ~g
of citicoline three times. daily (grouPI)
or half the usual treatment plus 400 mg
of citicoline three times daily (groupm.
Citicoline and placebo solutions werec
identical appearance. The capsuIes'
levodopa/DCI 100% were
while those of levodopaJDCI 50%
similar to the previously
capsules.

Six clinical, psychometrie, and m.a;
function tests were conducted at
0, 1, 2,4 (after two weeks of citicuum:
and 6 (after four weeks of
Intrasubject camparisans were
with the Wi1coxon test for paired
ples. Intergroup cornparisons
analyzed with the Mann-Whitney U

RESm...TS
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Figure 1 shows the responses of
groups of patients on the Webster
Scale, which is a measure of
and clinical symptoms; lügher
resent more severe disease. There
no significant changes in the mean
of either group, and the scores of
groups did not differ significaIlU
most patients, a small improvement
change was noted. '

Figure 2 shows the patients'
scores on the pegboard test (the
of pegs plugged in 30 seconds),
measures the degree of alcinesia, ••,
and tremor. Group I seored 7.4 '
2 and 7.7 at week 6 (not .
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treated with their usual levodopa dose plus citicoline (group I) or with half
their usual levodopa dose plus citicoline (group II).

15
14
13
12
11

tJ) 10
Cl

~ 9

'0 8•...
Ql 7.c
E 6:::l
Z

5
4
3
2
1

0 .
0

+ Group I
D Group 11

2

Week
4 6

Mean scores on the pegboard test of patients with Parkinson's disease treated
with their usual 1evodopa dose plus citicoline (group I) or with half their
usual 1evodopa dose plus citicoline (group Il).
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group II scored 8.1 at week 2 and 8.6
at week 6 (P<O.01). The differences
.between groups were not significant.
Akmesia also was assessed on a stan-
dardized walking test (time required to
walle' 10 m). No significant changes or
group differences were found.

Figure 3 shows the patients' mean
scores on the drawing test, which mea-
sures the degree of tremor. The drawings
were evaluated by the physician on a
visual analog scale frorn 0 (very good) to
100 (bad).' The group I scores did not
change significantly (from 54.0 at week
2 to 56.1 at week 6). The group II scores
improved significantly, from 51.7 at
week 2 to 46.0 at week 6 (P<0.05). Im-
proved scores were seen in 26% of group
land 36% of group II patients; there was
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no change in scores in 39% of group I
and 34% of graup II. These differences
were not significant. Tremor also Was
assessed on a writing test; slighr im-
provement was noted in group II, but no
changes or group differences were
significant.

Figure 4 shows the patients' Scores on
an assessrnent = their emotional state; ~!I
on a IOO-mm visual analog scale, 0 indi. '
cates deep depression and 100, no de. .•.
pression. A slight improvernent was:
noted in graup II (from 56.8 to 60,8), bur".
no changes or group differences wera';
significant. ,

On an overall assessment of the courss",
of disease during the trial made by both :-','
patients and physicians, no group differ>:,
ences were found; about half of all pa-:~
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Figure 3. Mean scores on the drawing test of patients with Parkinson's disease
with their usual levodopa dose plus citicoline (group I) or with half
usual levodopa dose plus citicoline (group II).
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rients reported that treatment was effec-
tive, and none reported deterioration.

The other reasons for treatment with-
drawal inc1uded poor compliance.

Results of laboratory tests conducted
before and after thetrial revealed no rele-
vant changes on any of the measures.

DISCUSSION

Parkinson's disease requires long-term
trearnent with levodopaJDCI. Severe side
effects oeeur with this treatrnent, and
thus development of an agent that would
allow a decrease in the dosage of levo-
dopa would be of great clinical bene-
fit.""n The positive effects of citicoline
on mernbrane lipid resynthesis," axonal
flow of levodopa, tyrosine-hydroxylase
activity, and levodopa reuptake at the
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Figure 4. Mean scores on a test of emotional state of patients with Parkinson's disease
treated with their usual levodopa dose plus eitieoIine (group I) or with half
their usual levodopa dose plus citicoline (group II).

Six patients in each treatment group re-
ported nonspecifie syrnptoms such as
nausea, vomiting, dizziness, stornach
trouble, and fatigue; the duration of
symptoms was for a few days only.

Tremor oecurred in one patient from
group I and three patients from group II
during citicoline treatment. Three pa-
tients in group J and six patients in group
II withdrew from the study; one patient
in each group withdrew beeause of tremor
and three patients in group II withdrew
because the treatment was inadequate.
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synapse" suggest that it may be effective
in the treatment of Parkinson's disease.
Several studies"·'2.14~'6,20 have demon-
strated tbat citicoline can compensate for
areduction in the dose of levodopa/DCI.

In the present single-blind study of 85
patients with Parkinson's disease, oral ad-
ministration of 1,200 rng of citicoline
daily was able to compensate for a 50%
reduction in the dose of levodopa/DCI.
This finding agrees with the results of
Poewe and Gerstenbrand 13and Gersten-
brand and coworkers, 20 who administered
the citicoline intravenously, and of our
own study" of oral citicoline.

Improvement on the six tests used in
the present study was seen in more of the
patients who received citicoline instead
of half their levodopa dose than in the
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