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Abstract. �������������������������������������������������The aim of the study was to investigate the effi-
cacy of homemade tolcapone in treatment of patients with 
Parkinson's disease  (PD). Eighty patients with PD were 
subjected to randomized, double-blind, placebo-controlled and 
parallel-group study. PD patients were randomly divided into 
the tolcapone treatment group (41 cases) and placebo group 
(39 cases). Each patient received 1 pill of tolcapone or placebo, 
3 times per day for 26 weeks. Efficacy was evaluated using 
the internationally used unified Parkinson’s disease rating 
scale (UPDRS) scoring system for PD symptoms. After the 
treatment for 26 weeks, the cognitive function, tremor, muscle 
stiffness, voluntary movement and autonomic nerve symptoms 
were compared between the two groups using UPDRS scores. 
Compared with the placebo group, cognitive function, muscle 
stiffness and voluntary movement reduction were significantly 
improved in patients of the tolcapone group (P<0.05). However, 
no significant differences in UPDRS scores of autonomic 
nerve symptoms and tremor were found between two groups 
after treatment (P>0.05). Tolcapone, a catechol-O-methyl 
transferase (COMT) inhibitor, can improve the motor function 
of patients with PD, especially exercise and muscle stiffness. 
Tolcapone can also improve the cognitive function of patients.

Introduction

Parkinson's disease (PD) is a disease caused by the degen-
eration of nigral dopamine neurons in the midbrain and the 
reduction of striatum dopamine, with static tremor, voluntary 
movement reduction, muscle stiffness, postural reflex reduc-
tion and autonomic nerve dysfunction constituting the main 
clinical manifestations. L-Dopa and its compound preparation 
is the most commonly used drugs that can effectively relieve 
those symptoms, but the efficacy is gradually reduced after 

long-term application (1,2). Following treatment of L-Dopa 
compound preparation for 5-7 years, most PD patients show 
reactive movement fluctuations and dysmotility. Therefore, 
how to maintain the concentration of plasma L-Dopa, extend 
its half-life and develop drugs with a higher concentration of 
striatum dopamine has become a hot research field in recent 
years (3,4).

Catechol-O-methyl transferase (COMT) is an enzyme that 
is directly associated with the metabolism of L-Dopa. Novel 
selective COMT inhibitors tolcapone and entacapone have 
shown great potential as adjuvant therapy for L-Dopa  (5). 
These drugs can extend the half-life of L-Dopa and stabilize 
the concentration of L-Dopa in plasma to allow more L-Dopa 
to enter the brain tissue, thereby elongating the effective acting 
time. Therefore, these drugs have become a new target for the 
treatment of PD. Tolcapone is one of the first batch of drugs 
approved by the FDA to treat PD (2), and it is also the only drug 
that can inhibit COMT in brain and peripheral tissue. Tolcapone 
was once named the best novel drug by the International Society 
for Pharmaceutical Engineering in 1997 (6).

The aim of the study was to investigate the efficacy of 
homemade tolcapone in treatment of patients with PD. The 
results showed that, tolcapone, a COMT inhibitor, can improve 
the motor function of patients with PD, especially exercise and 
muscle stiffness. Tolcapone can also improve the cognitive 
function of patients.

Materials and methods

General information. Eighty patients with PD were randomly 
divided into the tolcapone group (experimental) and placebo 
group (control group). There were 41 patients in the experi-
mental group including 21 males and 20 females (average age 
of 63.47±9.58 years). There were 39 patients in experimental 
group including 26 males and 13 females with an average age 
of 64.13±8.71 years. No significant differences in age, gender, 
disease history, disease duration and UPDRS score of initial 
symptoms were found between the two groups (P>0.05).

Inclusion criteria. The inclusion criteria for the study were: 
i) Patients were diagnosed with idiopathic PD, grade 1-4 in 
improved Hoehn and Yahr grading, with no other known or 
suspected cause of PD; ii) age ranged from 40 to 70 years; 
iii) patients should show satisfactory response to L-Dopa when 
L-Dopa treatment was applied, and the stable dose of L-Dopa 
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should be maintained for at least 1 month prior to the experi-
ment; iv) signed informed consent; v) willing to cooperate 
with the examiner; vi) patients with other drug treatments 
were also included.

Exclusion criteria. The exclusion criteria for the study were: 
i) Patients with degree Ⅱ or Ⅲ atrioventricular block or sick 
sinus syndrome, heart rate at the state of rest <50 times/min, 
patients with congestive heart failure, and patients experiencing 
myocardial infarction or significant coronary heart disease 
within 6 months; ii) patients with liver and kidney dysfunc-
tion. iii) patients with atypical Parkinson's syndrome caused 
by drugs, metabolic diseases, encephalitis or degenerative 
diseases (such as progressive supranuclear palsy and multiple 
system atrophy); iv) patients with a history of allergies to drugs 
and food; v) with active neoplastic disease; vi) with a history 
of mental illness or treated with antipsychotic drugs within 
6 months; vii) hepatitis B-positive; viii) pregnant women or 
lactating postpartum women.

Methods. i) The drug and placebo were administered as follow. 
Tolcapone was taken orally at a dose of 100 mg per time, three 
times per day. Placebo was also taken orally with 1 pill per 
time, three times per time; ii) forbidden drugs: antipsychotic 
and antiepileptic drugs; iii) combined medication: L-Dopa, 
artane, amantadine and other PD drugs.

Criteria for the determination of efficacy. Criteria for the 
determination of efficacy were based on UPDRS scoring and 

improved Hoehn and Yahr grading. The criteria were: i) main 
efficacy indicators: UPDRS score, changes in UPDRS scores 
from the 2nd visit to the 7th visit were analyzed. ii) Time‑points 
for the evaluation of efficacy: Efficacy was evaluated before 
and 4, 8, 12, 16, 21 and 26 weeks after treatment.

Statistical analysis. Data were analyzed using SAS 10.0 soft-
ware (Chicago, IL, USA). Measurement data were expressed as 
mean ± SD, and processed using a Student's t-test. Count data 
were processed using an χ2 test. UPDRS scores were subjected 
to the rank-sum test using SPSS 10.0 software. P<0.05 was 
considered statistically significant.

Results

Variables. The efficacies of the tolcapone and placebo groups 
were compared with regard to factors including cognitive 
function, tremor, muscle stiffness, voluntary movement and 
autonomic nerve using UPDRS scoring.

Cognitive function score. The cognitive function of the tolca-
pone group using the UPDRS score was significantly improved 
at 6 months after treatment compared with the placebo group 
(P<0.05) (Table I).

Autonomic nerve score. No significant difference in the auto-
nomic nerve UPDRS score was found between the two groups, 
indicating that this drug cannot be used to improve autonomic 
nerve disorders of PD (Table II).

Table I. Comparison of cognitive function UPDRS score at different stages (mean ± SD).

Groups	 Basic value	 Week 4	 Week 8	 Week 12	 Week 16	 Week 21	 Week 26

Experimental group	 1.49±0.90	 1.48±1.19	 1.44±1.23	 1.56±1.18	 1.63±1.20	 1.46±1.16	 1.44±1.16
Control group	 1.79±1.06	 1.85±1.14	 1.64±1.09	 1.59±1.07	 1.41±0.99	 1.49±0.97	 1.74±0.99

*P<0.05, compared with control group.

Table II. Comparison of autonomic nerve UPDRS scores at different stages mean ± SD.

								        Difference between 
								        basic value and 
Groups	 Basic value	 Week 4	 Week 8	 Week 12	 Week 16	 Week 21	 Week 26	 value of week 26

Experimental group	 1.83±1.60	 1.95±1.66	 2.02±1.62	 1.93±1.79	 1.80±1.81	 2.02±1.78	 1.90±1.85	 0.07±1.29
Control group	 2.03±1.22	 1.90±1.39	 2.08±1.33	 2.28±1.41	 2.13±1.38	 2.28±1.39	 2.13±1.26	 0.10±0.95

Table III. Comparison of tremor UPDRS scores at different stages mean ± SD.

								        Difference between 
								        basic value and 
Groups	 Basic value	 Week 4	 Week 8	 Week 12	 Week 16	 Week 21	 Week 26	 value of week 26

Experimental group	 5.02±3.76	 4.14±3.23	 3.85±3.49	 3.22±2.92	 3.41±3.03	 3.22±2.74	 3.29±2.99	 1.73±3.03
Control group	 5.23±3.59	 4.26±3.66	 3.95±3.49	 4.18±3.68	 4.03±3.62	 4.05±3.52	 3.95±3.46	 1.28±2.35
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Tremor score. No significant difference in tremor UPDRS 
score was found between the groups, indicating that this drug 
cannot be used to improve tremor of PD (Tables III and IV).

Muscle stiffness score. No significant difference in the muscle 
stiffness UPDRS score was found between the two groups. The 

difference between tremor muscle stiffness score and basic value 
was significantly improved in the tolcapone group compared 
with the placebo group from week 16 (Tables V and VI).

Voluntary movement reduction score. A comparison of the 
voluntary movement reduction UPDRS score showed that the 

Table IV. The difference between tremor UPDRS score and basic value at different stages (mean ± SD).

Groups	 Week 1-4	 Week 1-8	 Week 1-12	 Week 1-16	 Week 1-21	 Week 1-26

Experimental group	 0.88±3.24	 1.17±2.04	 1.80±2.58	 1.61±2.46	 1.80±2.71	 1.73±3.03
Control group	 0.97±2.19	 1.28±2.18	 1.05±2.31	 1.21±2.40	 1.18±2.22	 1.28±2.35

Table V. Comparison of muscle stiffness UPDRS scores at different stages (mean ± SD).

								        Difference between 
								        basic value and 
Groups	 Basic value	 Week 4	 Week 8	 Week 12	 Week 16	 Week 21	 Week 26	 value of week 26

Experimental	 24.78±15.25	 22.78±14.85	 22.41±15.05	 21.90±15.22	 21.51±15.05a	21.59±15.42a	 21.7±15.73a	 3.71±5.34
group
Control group	 23.10±10.86	 22.10±8.71	 21.87±9.20	 22.46±10.60	 22.87±10.68	 23.44±10.66	 23.00±10.52	 0.10±6.97

aP<0.05, compared with control group.

Table VI. The difference between muscle stiffness UPDRS score and basic value at different stages (mean ± SD).

Groups	 Week 1-4	 Week 1-8	 Week 1-12	 Week 1-16	 Week 1-21	 Week 1-26

Experimental group	 2.00±5.48	 2.377±5.01	 2.88±5.57	 3.27±5.02	 3.20±5.34	 3.71±5.34
Control group	 1.00±6.24	 1.23±6.29	 0.64±6.42	 0.23±6.31	 0.33±7.50	 0.10.±6.97

P<0.05, compared with control group.

Table VII. Comparison of voluntary movement reduction UPDRS scores at different stages (mean ± SD).

								        Difference between 
								        basic value and 
Groups	 Basic value	 Week 4	 Week 8	 Week 12	 Week 16	 Week 21	 Week 26	 value of week 26

Experimental group	 2.44±1.53	 1.88±1.42	 1.85±1.93	 1.98±2.08	 2.02±2.15	 1.98±1.99	 2.02±2.04	 0.41±1.66
Control group	 2.54±2.38	 2.59±2.10	 2.33±2.22	 2.56±2.04	 2.56±1.92	 2.69±1.84	 3.18±3.03	 0.64±3.04

P<0.01 or P<0.05, compared with control group.

Table VIII. The difference between voluntary movement reduction UPDRS score and basic value at different stages (mean ± SD).

Groups	 Week 1-4	 Week 1-8	 Week 1-12	 Week 1-16	 Week 1-21	 Week 1-26

Experimental group	 0.56±1.12	 0.59±1.60	 0.46±1.61a	 0.41±1.61a	 0.46±1.61a	 0.41±1.66a

Control group	 0.64±3.04	 0.05±1.59	 0.21±1.45	 0.03±1.69	 0.03±1.80	 0.15±1.89

aP<0.05, compared with control group.
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voluntary movement reduction UPDRS score of the tolcapone 
group was significantly lower than that of the placebo group at 
weeks 21 and 26 (P<0.05). Analysis of the difference between 
tremor muscle stiffness score and basic value showed that 
voluntary movement reduction in the tolcapone group was 
significantly improved compared with th eplacebo group from 
week 12 (P<0.01 or P<0.05) (Tables VII and VIII).

Discussion

In this study, the efficacies of the tolcapone and placebo groups 
were compared from the aspects of cognitive function, tremor, 
muscle stiffness, voluntary movement reduction and autonomic 
nerve using UPDRS scoring, and significant differences in the 
cognitive function were found between the two groups (P<0.05). 
The possible mechanism (7) involved was that, COMT can 
inactive catecholamine neurotransmitters, such as DA and 
noradrenaline (NA). The inhibitor of COMT can rapidly and 
persistently inhibit the degradation of endogenous NA and 
improve the bioavailability of DA and NA. DA and NA are 
involved in attention control. DA determines the control level 
and NA can play a regulatory role to keep the connections 
between attention, sense of discrimination and creation func-
tion. NA deficiency can lead to cognitive function impairment, 
such as obstacles in attention, memory and learning after coeru-
leus damage (8). It has been reported that the lack of attention 
in PD patients is due to damage to the upstream monoamine 
pathway. Therefore, COMT inhibitors can improve the cogni-
tive function of PD patients by improving the bioavailability of 
DA and NA (9). Significant differences in muscle stiffness and 
voluntary movement reduction were also found between the two 
groups (P<0.05). Voluntary movement reduction is believed to 
be associated with the increased muscle tension. However, in 
recent years, some researchers argued that voluntary movement 
reduction is the result of the chaos of dynamic mode of the 
central nervous system, the main obstacle does not seem to be 
the formation of the movement plan, but rather the implementa-
tion thereof (10,11). In other words, the movement plan, which is 
mainly formed by learning, cannot be automatically performed. 
Obstacles, which may be correlated with the disorders in the 
connection between basal ganglia and motor cortex, are mainly 
manifested in the implementation of complex motor programs. 
Neurotransmitter is mainly related to the lower level of DA and 
high level of vanillic acid (m, A), the more obvious the lack of 
DA, the more serious the symptoms (12,13). The results of the 
present study may be related to the improvement of L-Dopa 
bioavailability and the enhanced efficacy of L-Dopa (14).

No significant difference in tremor UPDRS score was 
found between the two groups. The biochemical basis of static 
tremor is closely correlated with the imbalance of DA-Ach and 
5-HT histamine. Although DA deficiency was improved after 
treatment, the balance of DA-Ach and 5-HT histamine was not 
completely corrected; thus, the improvement in tremor is not 
obvious. Autonomic nerve dysfunction can be manifested by 
‘greasy face’ caused by seborrhoeic dermatitis, hyperhidrosis 
caused by sweat gland secretion function hyperthyroidism, 
salivation caused by reduced number of swallowing (caused by 
mouth, pharynx and palate muscle movement disorder), stub-
born constipation caused by digestive tract peristalsis disorder, 

and orthostatic hypotension caused by sympathetic nervous 
system dysfunction. The damage of dorsal vagal nucleus is the 
pathological basis of the autonomic symptoms of the disease. 
No significant difference in autonomic nerve symptoms 
between the tolcapone and placebo groups, indicating that the 
improvement of DA deficiency was not associated with the 
improvement of dorsal vagal nucleus damage (15,16).

COMT inhibitor tolcapone can significantly improve the 
motor function of patients with PD, especially exercise reduc-
tion and voluntary movement reduction. Tolcapone can also 
improve the cognitive function of the patient.
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