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Abstract 

In vivo brain microdialysis was used to assess the effects of tolcapone, a novel central and peripheral inhibitor of 
catechol-O-methyltransferase on striatal 3,4-dihydroxyphenyl-L-alanine (L-DOPA) and dopamine metabolism. The oral adminis- 
tration of 30 mg/kg of tolcapone failed to change dopamine output but elicited a marked and long-lasting decrease of the 
extracellular levels of homovanillic acid (HVA) and 3-methoxytyramine with a concomitant increase of 3,4-dihydroxyphenylacetic 
acid (DOPAC). The administration of L-DOPA (20 and 60 mg/kg p.o.)+ benserazide (15 mg/kg p.o.) resulted in a 
dose-dependent increase of dialysate levels of L-DOPA and 3-O-methyl-DOPA. Tolcapone (30 mg/kg p.o.), given as adjunct to 
both doses of L-DOPA, markedly enhanced the elevation oI extracellular L-DOPA, while it completely prevented the formation 
of 3-O-methyl-DOPA. In another experiment, the administration of L-DOPA + benserazide (30 + 15 mg/kg p.o.) resulted in 
increased extracellular levels of dopamine, DOPAC, HVA and 3-methoxytyramine. The co-administration of tolcapone (30 
mg/kg p.o.) further increased dopamine and DOPAC levels, whereas HVA and 3-methoxytyramine effluxes were reduced. 
These findings support the notion that tolcapone has the ability to enhance striatal dopamine neurotransmission by increasing 
L-DOPA bioavailability through peripheral and central inhibition of L-DOPA O-methylation, as well as by blocking the central 
conversion of dopamine into 3-methoxytyramine. 
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1. Introduct ion  

Catechol-O-methyltransferase (EC 2.1.1.6.), an en- 
zyme present  in both peripheral  tissues and in glial 
cells of  the brain, catalyzes the transfer  of  a methyl 
group from S-adenosyl-L-methionine to endogenous 
and exogenous substrates containing a catechol moiety 
(Axelrod, 1966; Guldberg and Marsden, 1975). This 
enzyme plays an important  role in the metabolism of 
3,4-dihydroxyphenyl-t-alanine (L-DOPA),  catechol- 
amine neurotransmit ters  (e.g. dopamine,  noradrenaline 
and adrenaline) and their metabolites, as well as on the 
O-methylation of catechol steroids and xenobiotic 
drugs, e.g. apomorphine.  The catechol-O-methyltrans- 
ferase enzyme, whose crystallographic structure has 
been recently elucidated (Vidgren et al., 1994), was 
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repor ted to exist in two isoforms, one of which is 
soluble and the other membrane  bound (Rivett et al., 
1983; Bertocci et al., 1991; Roth,  1992). 

The discovery of potent  and selective catechol-O- 
methyltransferase inhibitors has led to a possible novel 
strategy in the t reatment  of Parkinson's disease 
(M~innist6 and Kaakkola,  1989; Da Prada et al., 1991). 
In fact, when L - D O P A  is administered together with a 
peripheral  aromatic amino acid decarboxylase (EC 
4.1.1.28) inhibitor, such as benserazide in Madopar  or 
carbidopa in Sinemet, a large part  of the amino acid is 
converted in the periphery by catechol-O-methyltrans- 
ferase to 3-O-methyl-DOPA (Messiha et al., 1972; Nutt  
and Fellman, 1984). This L - D O P A  metabolite has a 
half-life (approximately 15 h) much longer than that of 
L - D O P A  (approximately 1 h) and, for this reason, 
3-O-methyl-DOPA accumulates in the plasma (Kuruma 
et al., 1971; Cedarbaum, 1987). High plasma levels of 
3-O-methyl-DOPA could compete  with the transport  
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of L-DOPA into the brain and might play a role in the 
pathogenesis of the side effects occurring under long- 
term L-DOPA therapy (Reches et al., 1982; Da Prada 
et al., 1984). 

Among the new catechol-O-methyltransferase in- 
hibitors, tolcapone (Ro 40-7592) is currently under 
clinical development as adjunct to Madopar and 
Sinemet for the therapy of Parkinson's disease pa- 
tients. Tolcapone markedly blocks the peripheral con- 
version of L-DOPA into 3-O-methyl-DOPA, as re- 
vealed by reduced plasma and brain 3-O-methyl-DOPA 
levels and increased plasma and brain L-DOPA 
bioavailability. (Ziircher et al., 1990, 1993). In addition, 
tolcapone is able to cross the blood-brain barrier and 
therefore to inhibit central catechol-O-methyltrans- 
ferase, as demonstrated by the elevation of 3,4-dihy- 
droxyphenylacetic acid (DOPAC) and by the decreased 
brain levels of homovanillic acid (HVA) and 3- 
methoxytyramine (Ziircher et al., 1991; M~innist6 et al., 
1992). The central catechol-O-methyltransferase in- 
hibitory action of tolcapone should play a relevant role 
by blocking the central O-methylation of L-DOPA thus 
further improving its bioavailability, and in addition by 
inhibiting the conversion of dopamine into 3-methoxy- 
tyramine. 

In the present study, the effects of tolcapone co-ad- 
ministered with L-DOPA + benserazide, on the striatal 
L-DOPA and dopamine 3-O-methylation, has been 
investigated using the technique of in vivo microdialysis 
in freely moving rats. 

2. Materials and methods 

2.1. Animals  

Male albino rats (Fii-albino, 270-300 g) were main- 
tained under an artificial l ight/dark cycle of 12 h (light 
on at 6 a.m.) in a temperature and humidity controlled 
environment. Food and water were available ad libi- 
tum. 

2.2. Surgery 

Rats were anesthetized with sodium pentobarbital 
(40 mg/kg, Vetanarcol, Veterinaria AG, Ziirich, 
Switzerland). The technique used to prepare and im- 
plant the dialysis tubes was essentially that described 
by Imperato and Di Chiara (1984). Briefly, dialysis 
fibers (Filtral 12 AN69 HF, Hospal-Industrie, Meyzieu, 
France), were covered with epoxy glue except for 4 mm 
corresponding to each caudate, to confine the dialysis 
to the area of interest. Dialysis fibers were transver- 
sally inserted through the dorsal caudate nucleus (co- 
ordinates A + 1, V - 5  from bregma) (Paxinos and 
Watson, 1986) and stainless steel tubes were glued to 

both ends of the fiber and then secured to the skull 
using dental cement (Sevriton, De Trey Dentsply, Kon- 
stanz, Germany). After surgery, rats were allowed to 
recovery for 24 h in their home cages with free access 
to food and water. 

2.3. Brain dialysis 

Experiments were started between 8:00 and 9:00 
a.m. One stainless steel tube was connected to a mi- 
croinfusion pump (CMA 100, Schmidlin, Neuheim- 
Sarbach, Switzerland) by PE-10 tubing (800 x 0.28 mm) 
and modified Ringer's solution (147 mM NaC1, 3 mM 
KCI, 1.3 mM CaCI 2 and 1 mM MgCI2) was perfused 
through the dialysis probe at a flow rate of 2.5/zl /min 
for dopamine and metabolites and of 2 /~l/min for 
L-DOPA and 3-O-methyl-DOPA. The outflow of the 
dialysis tube was connected to an electrically actuated 
sample injector (Valco, model EC10W, Schmidlin, 
Neuheim-Sarbach, Switzerland) by a fused silica tube 
(800 x 0.1 mm, MicroQuartz, Miinchen, Germany). The 
sample injector was controlled by a digital valve se- 
quence programmer (Valco, model DVSP) set to re- 
main in the load position for 20 min and then to move 
to the inject position for 20 s. The injection volume was 
50 /zl for dopamine and metabolites and 20 /xl for 
L-DOPA and 3-O-methyl-DOPA. Drugs were adminis- 
tered when the levels of dopamine had become stable 
or 2 h after the initiation of the perfusion for L-DOPA 
and 3-O-methyl-DOPA assay. Experiments lasted for 6 
h after drug administration, and at the end rats were 
killed by decapitation, brains were removed and the 
site of the dialysis tube was verified by light mi- 
croscopy. 

2.4. Analyt ical  procedure 

Dialysate concentrations of dopamine, DOPAC, 
HVA and 3-methoxytyramine were measured by high 
performance liquid chromatography (HPLC) with elec- 
trochemical detection. The compounds were separated 
by a reverse phase column (Nucleosil 5 C18, 150 × 4.6 
ram, Macherey-Nagel, Diiren, Germany). The mobile 
phase, consisting of 0.04 M sodium acetate adjusted to 
pH 4.1 with acetic acid, 0.1 mM EDTA, 0.6 mM 
octanesulfonic acid, and 15% (v/v) methanol, was de- 
livered at a flow rate of 1.25 ml/min by means of a 
HPLC pump (Kontron, model 420). Detection of the 
compounds was achieved by means of a coulometric 
detector (ESA, model 5100A) equipped with an analyt- 
ical cell ESA, model 5011; the potentials of the two 
electrodes were maintained at + 450 and -200  mV. 

The HPLC system used for L-DOPA and 3-0- 
methyl-DOPA assay consisted of a reverse phase col- 
umn (Spherisorb ODS-2, 3/zm, 125 x 4 mm, Stagroma, 
Wallisellen, Switzerland) and a coulometric detector, 



with the two electrodes set at +450 and -250 mV. 
The mobile phase, consisting of 0.05 M sodium dihy- 
drogen phosphate adjusted to pH 2.2 with 85% ortho- 
phosphoric acid, 0.1 mM EDTA, 0.52 mM octyl sodium 
sulfate, and 7% (v/v) acetonitrile, was delivered at a 
flow rate of 0.8 ml/min. 

Chromatograms were simultaneously recorded on 
an integrator (Hitachi, model D-2500) and on a two 
channel recorder (Kipp and Zonen, model BD 41). 

2.5. Drugs and chemicals 

B 

Tolcapone (Ro 40-7592, 3,4-dihydroxy-4'-methyl-5- 
nitrobenzophenone), L-DOPA and benserazide were 
synthetized at F. Hoffmann-La Roche (Basel, Switzer- 
land). All drugs, suspended in saline containing 1% 
Tween 80 using a glass homogenizer, were adminis- 
tered orally in a final volume of 2 ml/kg. 

The standards for HPLC were purchased from Sigma 
(St. Louis, MO). Octyl sodium sulfate was obtained 

from Eastman Kodak (Rochester, USA) and aceto- 
nitrile from Rathburn (Walkerburn, Scotland). Other 
reagents were of analytical grade and purchased from 
Merck (Darmstadt, Germany) and Fluka (Buchs, 
Switzerland). 

2.6. Statistical analysis 

For each rat the three samples collected before drug 
administration were averaged and represented baseline 
values. The subsequent values were expressed as per- 
centage of the baseline (= 100%). In the case of L- 
DOPA and 3-O-methyl-DOPA only absolute values 
(pmol/20/zl) were used, since the baseline concentra- 
tions were under the detection limit of our assay tech- 
nique. The area under the curve (AUC) was calculated 
for each animal. Data were then analyzed by one-way 
analysis of variance (ANOVA) for repeated measures. 
Following a significant overall effect, pair-wise compar- 
isons were made with the Newman-Keuls test. 
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Fig. 1. Effects of tolcapone (30 m g / k g ,  e) and L - D O P A  + benserazide (30 + 15 mg/kg) ,  alone ([] )  or in combination with tolcapone (30 m g / k g ,  
• ), on  striatal dialysate levels of dopamine (A), 3-methoxytyramine (B), D O P A C  (C), and H V A  (D). All drugs were administered orally at time 0 
(arrow). Data  are means  _+ S.E.M. of five rats, expressed as percent  of basal output  (average of the three samples before drug administration). 
See text for statistics. 
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3. Results 

3.1. Effects of tolcapone on striatal extracellular levels of 
dopamine, DOPAC, HI/A, and 3-methoxytyramine 

Oral administration of tolcapone (30 mg/kg) pro- 
duced no significant effect on dialysate levels of 
dopamine (Fig. la), but increased outflows of DOPAC 
(P < 0.001) and decreased HVA (P < 0.001) as well as 
3-methoxytyramine (P < 0.001) (Fig. lb,c,d). The re- 
ductions of HVA and 3-methoxytyramine were particu- 
larly pronounced, since HVA decreased by 95% and 
3-methoxytyramine became hardly detectable, 2 h and 
1 h post dosing, respectively, and both metabolites 
remained markedly decreased throughout the experi- 
ment. 

3.2. Effect of tolcapone on striatal extracellular changes 
of dopamine and metabolites induced by L-DOPA + 
benserazide 

Striatal extracellular levels of dopamine, DOPAC, 
HVA and 3-methoxytyramine were increased ( P <  
0.001 versus baseline) after L-DOPA + benserazide ad- 
ministration (30 + 15 mg/kg) (Fig. 1). The maximum 
increase of dopamine (31%) was obtained 60 rain after 
dosing with a subsequent decrease towards basal levels 
(Fig. la). 3-Methoxytyramine extracellular levels 
showed time course changes similar to dopamine (Fig. 
lb). The increase of HVA extracellular levels was more 
pronounced and delayed compared to that of DOPAC 
(Fig. lc,d). 

The addition of tolcapone (30 mg/kg) to L-DOPA 
+ benserazide resulted in a further increase (P < 0.05) 
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Fig. 2. Effects of L-DOPA+ benserazide (20+ 15 mg/kg),  alone ( 0 )  
or in combination with tolcapone (30 mg/kg,  ,x ) on striatal dialysate 
levels of L-DOPA (A) and 3-O-methyl-DOPA (B). All drugs were 
administered orally at time 0 (arrow). Data are means_+ S.E.M. of six 
rats. The basal concentrations of the two compounds were not 
detectable, thus the values are expressed as absolute values. See text 
for statistics. 

Table 1 
Effects of tolcapone, alone or in combination with L-DOPA + benserazide, 
in rat striatum 

on dopamine, DOPAC, HVA and 3-methoxytyramine dialysate levels 

Treatment Basal levels AUC 
(pmol/20 rain) (% basal × 360 min) 

Dopamine Tolcapone 0.789 + 0.184 36888 ± 1559 
L-DOPA 0.615 _+ 0.078 42346 ± 3 119 
L-DOPA + tolcapone 0.669 + 0.096 54549 ± 4053 a 

DOPAC Tolcapone 58.70 _+ 6.72 53 885 ± 2 379 
L-DOPA 57.65 ± 12.10 55 103 ± 6551 
L-DOPA + tolcapone 58.21 _+ 7.27 175 589 + 17085 b 

HVA Tolcapone 33.47 ± 2.46 6 385 ± 1 701 
L-DOPA 35.15 ± 9.12 73 228 ± 8357 
L-DOPA + tolcapone 40.25 + 3.55 19368 ± 2052 b 

3-Methoxytyramine Tolcapone 0.257 ± 0.096 4 971 ± 879 
L-DOPA 0.208 ± 0.042 44581 ± 2717 
L-DOPA + tolcapone 0.190 + 0.044 12 165 ± 2403 c 

Each value represents the mean _+ S.E.M. of five rats. Basal values are the means of the three preadministration samples. Tolcapone (30 mg/kg)  
and L-DOPA (30 mg/kg)  were administered orally at the same time. L-DOPA was given together with benserazide (15 mg/kg)  (a p < 0.05, 
b p < 0.01, c p < 0.001 versus L-DOPA, one-way ANOVA followed by Newman-Keuls multiple comparison test). 
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Fig. 3. Effects of L-DOPA + benserazide (60 + 15 mg/kg), alone ( • )  
or in combination with tolcapone (30 mg/kg, zx ) on striatal dialysate 
levels of L-DOPA (A) and 3-O-methyl-DOPA (B). All drugs were 
administered orally at time 0 (arrow). Data are means + S.E.M. of six 
rats. The basal concentrations of the two compounds were not 
detectable, thus the values are expressed as absolute values. See text 
for statistics. 

o f  d o p a m i n e  levels over  tha t  o b t a i n e d  wi thou t  the  
c a t e c h o l - O - m e t h y l t r a n s f e r a s e  inh ib i to r  (Fig.  l a ,  T a b l e  
1). A m a x i m u m  inc rease  o f  75% was obse rved  and  
d o p a m i n e  levels were  still e l eva ted  6 h pos t -dos ing .  
T h e  inc reased  o u t p u t  of  D O P A C  was also e n h a n c e d  by 
t o l capone  ( P  < 0.01 c o m p a r e d  to L - D O P A )  (Fig.  lc ,  
T a b l e  1), w h e r e a s  the  eff luxes o f  H V A  and  of  3- 

methoxytyramine were strongly and long-lastingly de- 
creased (P  < 0.01 and P < 0.001, respectively, com- 
pared to the effect of L-DOPA; Fig. lb,d, Table 1). 

3.3. Effect o f  tolcapone on striatal extraceUular changes 
o f  L-DOPA and 3-O-methyl-DOPA levels induced by 
L-DOPA + benserazide 

Two d i f fe ren t  doses  of  L - D O P A  (20 and 60 m g / k g ) ,  
t o g e t h e r  with a f ixed dose  o f  b e n s e r a z i d e  (15 m g / k g )  
were  tes ted .  Basal  concen t r a t i ons  of  L - D O P A  and 
3 - O - m e t h y l - D O P A  were  no t  de tec tab le .  L - D O P A  at 
the  dose  o f  20 m g / k g  inc reased  the  outf low of  L - D O P A  
( P  < 0.001), which r e t u r n e d  at  a level lower  than  the  
de t ec t i on  l imit  wi th in  4 h, and  i nduc e d  a progress ive  
ra ise  of  3 - O - m e t h y l - D O P A  levels ( P  < 0.001), which 
were  s tab le  b e t w e e n  3 and  6 h pos t  dos ing  (Fig.  2). 
W h e n  to l capone  (30 m g / k g )  was c o - a d m i n i s t e r e d  with 
this  dose  of  L - D O P A ,  nea r ly  a 5-fold p o t e n t i a t i o n  o f  
the  L - D O P A  increase  was obse rved  ( P  < 0.05) (Tab le  
2), wi th  a c o m p l e t e  recovery  only at  6 h (Fig.  2a). 
3 - O - M e t h y l - D O P A  fo rma t ion  was fully abo l i shed  by 
the  add i t i on  o f  t o l capone  (Fig.  2b). The  admin i s t r a t i on  
of  L - D O P A  at the  dose  of  60 m g / k g  p r o d u c e d  approx-  
imate ly  a 4-fold inc rease  of  L - D O P A  A U C  when  com- 
p a r e d  to tha t  o b t a i n e d  with  the  dose  of  20 m g / k g  
( P  < 0.05, Tab le  2). A l so  at  this  re la t ive ly  high dose  of  
L - D O P A ,  the  add i t i on  of  t o l capone  fu r the r  e n h a n c e d  
L - D O P A  bioava i lab i l i ty  ( app rox ima te ly  2.5 t imes,  P < 
0.05 c o m p a r e d  to L - D O P A  60 m g / k g  a lone,  Tab le  2) 
and  its levels were  still ' e leva ted  6 h af te r  dos ing  (Fig. 
3a). T h e  fo rma t ion  of  3 - O - m e t h y l - D O P A ,  which was 
m a r k e d l y  inc reased  by 60 m g / k g  L - D O P A  ( P  < 0.001 
versus  base l ine) ,  was again  comple t e ly  b locked  when  
the  amino  acid  was c o - a d m i n i s t e r e d  t o g e t h e r  wi th  tol-  
c a p o n e  (Fig.  3b). 

4. Discussion 

In the present study, we investigated the effects of 
the oral administration to rats of the novel t catechol- 

Table 2 
Effects of two different doses of L-DOPA + benserazide, without or with tolcapone, on L-DOPA and 3-O-methyl-DOPA dialysate levels in rat 
striatum 

Treatment AUC (pmol × 360 rain) 

L-DOPA L-DOPA (20 mg/kg) 406 + 92 
L-DOPA (20 mg/kg) + tolcapone 1967 + 402 a 
L-DOPA (60 mg/kg) 1727 + 561 a 

L-DOPA (60 mg/kg) + tolcapone 4368 + 632 b,~ 
L-DOPA (20 mg/kg) 4986 + 903 
L-DOPA (60 mg/kg) 7742 + 1299 a 

3-O-Methyl-DOPA d 

Each value represents the mean + S.E.M. of six rats. Basal concentrations of the compounds were not detectable. L-DOPA (20 and 60 mg/kg) 
together with a fixed dose of benserazide (15 mg/kg) was administered orally without or with tolcapone (30 mg/kg) (a p < 0.05 versus L-DOPA 
20 mg/kg, b p < 0.05 versus L-DOPA 60 mg/kg, c p < 0.05 versus L-DOPA 20 mg/kg + tolcapone, one-way ANOVA followed by Newman-Ke- 
uls multiple comparison test; d3-O-methyl-DOPA levels were not detectable when tolcapone was added to both doses of L-DOPA). 
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O-methyltransferase inhibitor tolcapone, together with 
L-DOPA + benserazide, on L-DOPA and dopamine 
striatal metabolism. 

In spite of the marked changes in dopamine 
metabolism, i.e. strong reduction of the 3-O-methyl- 
ated compounds HVA and 3-methoxytyramine and in- 
crease of DOPAC, no changes in dopamine levels were 
observed when tolcapone was administered alone. This 
finding, consonant with previous microdialysis studies 
(Acquas et al., 1992; Kaakkola and Wurtman, 1992) 
might imply that, in the absence of L-DOPA, only a 
small proportion of extraneuronal dopamine is primar- 
ily O-methylated to 3-methoxytyramine. However, since 
it has been previously demonstrated (Kaakkola and 
Wurtman, 1992) that tolcapone potentiates the 
nomifensine-induced increase of dopamine, it can be 
concluded that an elevation of extracellular dopamine 
may occur after central catechol-O-methyltransferase 
blockade, and that in part this dopamine is rapidly 
taken up and deaminated intraneuronally by 
monoamine oxidase (flavin containing, EC 1.4.3.4). 

The addition of tolcapone to L-DOPA + 
benserazide notably enhanced the striatal L-DOPA 
bioavailability. This effect was greater for the low dose 
of L-DOPA (20 mg/kg) compared to the high dose (60 
mg/kg) of the compound. It is worth remarking that 
tolcapone not only increased the L-DOPA peak over 
that achieved with L-DOPA alone, but also modified 
the time course, delaying the return to baseline. Our 
data are in line with those of Brannan et al. (1992) 
obtained in anesthetized rats with a higher dose of 
L-DOPA. The increase in L-DOPA bioavailability 
measured after tolcapone is due to the inhibition of 
both peripheral and central O-methylation of the amino 
acid, and this L-DOPA-sparing effect is reflected by 
the fact that tolcapone completely prevented the in- 
crease of striatal 3-O-methyl-DOPA outflow after both 
doses of L-DOPA. Although the major part of the 
O-methylation of L-DOPA occurs in the periphery, the 
central catechol-O-methyltransferase blockade might 
play a role in raising brain L-DOPA bioavailability. 
This notion is supported by the observation that enta- 
capone, a peripheral catechol-O-methyltransferase in- 
hibitor (Nissinen et al. 1992), when co-administered 
with L-DOPA only slightly increased L-DOPA dialysate 
levels compared to the effect of L-DOPA alone, and 
could only in part reduce 3-O-methyl-DOPA formation 
(T6rnwall et al., 1994). 

The increased dopamine levels observed after L- 
DOPA + benserazide were markedly potentiated by 
the simultaneous administration of tolcapone. The ex- 
tent of the response we observed was akin to that 
achieved by Acquas et al. (1992) using a similar experi- 
mental paradigm, but slightly less pronounced than 
that measured in other studies (Brannan et al., 1992; 
Kaakkola and Wurtman, 1993), in which, however, 

higher doses of L-DOPA were injected intraperi- 
toneally. The higher dopamine outflow, observed when 
tolcapone was co-administered with L-DOPA, seems 
to be mainly due to increased brain L-DOPA bioavail- 
ability. However, the increased dopamine efflux could 
also be the consequence of a reduced conversion of 
dopamine into 3-methoxytyramine, via blockade of 
brain catechol-O-methyltransferase. As already ob- 
served by other investigators (Wood et al., 1987; Brown 
et al., 1991), the 3-methoxytyramine dialysate levels 
measured in this study were nearly one third of those 
of dopamine and considerably lower than those of 
HVA and DOPAC. Rats treated with L-DOPA + 
benserazide showed an increase in 3-methoxytyramine 
extracellular levels which displayed the same time pro- 
file of dopamine, thus further confirming that dialysate 
3-methoxytyramine levels are a good index of dopamine 
release in a wide range of pharmacological manipula- 
tions (Brown et al., 1991). However, when rats were 
co-administered with tolcapone, a clear dissociation 
between dopamine and 3-methoxytyramine extracellu- 
lar levels was observed, with a dopamine increase and 
a marked 3-methoxytyramine reduction. Therefore, it 
is likely that following L-DOPA administration, and in 
conditions of central catechol-O-methyltransferase in- 
hibition by tolcapone, a reduced conversion of 
dopamine into 3-methoxytyramine may also contribute 
to increase the extracellular levels of the neurotrans- 
mitter. 

In conclusion, tolcapone has proven to be very effec- 
tive in increasing the striatal extracellular levels of 
L-DOPA and dopamine in the rat, when given in 
combination with L-DOPA+benserazide.  The in- 
creased L-DOPA bioavailability produced by tol- 
capone, associated with a reduced catabolism of 
dopamine in the synaptic cleft, will be of great impor- 
tance for improving the treatment of Parkinsonian 
patients with motor fluctuations, possibly leading to a 
reduction of L-DOPA doses and a prolongation of 
interdose intervals. Moreover, data from our labora- 
tory have proven that tolcapone, by means of its cen- 
tral catechol-O-methyltransferase-inhibitory activity, is 
able to increase rat brain S-adenosyl-L-methionine lev- 
els and to counteract the L-DOPA-induced S-adeno- 
syl-k-methionine decrease (Da Prada et al., 1994), an 
effect which could be important in the treatment of 
Parkinson's disease-associated depression. 
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