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THE FORMATION OF 3-HYDROXY-4-METHOXYPHENYLALANINE AND 3-HYDROXY-4-
METHOXYPHENETHYLAMINE IN PLASMA DURING L-DOPA THERAPY IN
PATIENTS WITH PARKINSON'’S DISEASE
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After oral administration of L-3,4-dihydroxyphenylalanine to
patients with Parkinson’s disease, 3-hydroxy-4-methoxyphenylalanine and
3-hydroxy-4-methoxyphenethylamine were identified as plasma metabolites,
by high performance liquid chromatograph with fluorimetric detection.
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Catecholamines (CA) are important components of the central nervous system.

A number of disease are characterized by abnormal levels of CA; for example,

1)

patients with Parkinson’s disease have lower levels of dopamine (DA) than normal.
L-3,4-Dihydroxyphenylalanine (L-DOPA) a catechol a-amino acid, is widely used in
2)

the treatment of Parkinson’s disease. When L-DOPA is given orally to
patients, the most prominent metabolite is 3-methoxy-4-hydroxyphenylalanine (3-0-
methyl-DOPA).3) In vitro, experiments revealed that 3-0- and 4-O-methylated
catechol derivatives may also be formed by enzymatic methylation of catechol-0-
methyltransferase (COMT).4) In vivo, however, O-methylation occurs almost
exclusively on the 3-O-methylated catechol derivatives.s) Furthermore, L~-DOPA
itself does not convert to 3-hydroxy-4-methoxyphenylalanine (4-O-methyl~-DOPA) in

6)

mammals. Recently, we reported the formation of 4-O-methyl~-DOPA from DOPA

in vitro using rat liver homogenate.7)
8)

However, the formation of 4-O-methyl-
DOPA in vivo was not then detected. The present communication describes the
formation of 4-0O-methyl-DOPA, including 3-hydroxy-4-methoxyphenethylamine (4-0-
methyl-DA), following oral L-DOPA therapy in Parkinson patients.

Two patients with Parkinson’s disease, 71 and 72 years old, participated in
this study. L-DOPA was administrated orally at either 0.4 or 1.4 g per day.
The L-DOPA is rapidly absorbed, and a maximum plasma concentration of 3-O-methyl-
DOPA as a major metabolite of L-DOPA was attained 3 h after drug administration;3)

therefore, in the present study, venous blood was collected with a syringe at this
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time. The sample was placed in heparinized tubes and centrifuged at 1000 x g
for 5 min at 4°cC. A 2 ml sample of plasma was deproteinized by the addition of
0.5 ml of 1.0M trichloroacetic acid. After centrifuging down the precipitate,
50 ul of the supernatant was subjected to fluorescence high performance liquid
chromatography (HPLC). Typical chromatograms of normal and patient plasma are
shown ‘in Fig. 1. These chromatographic analyses indicate that the concentration

Fig. 1. Chromatograms of HPLC of Human

Plasma

(A) Injection sample: Plasma sample
obtained from a Parkinson patient
” 3 h after administration of L~-DOPA.

(B) Injection sample: Normal plasma

sample obtained from healthy person.

(C) Injection sample: Standard solution
containing 100 ng/ml each of the
compounds studied.

A 50 ul portion was introduced to
HPLC under the following conditions:

(a) column, Yanapak ODS (250 mm x 4.0 mm
I.D.); mobile phase, 0.05 M phosphate
buffer (pH 3.1) was used for the first

(B) 6 min, then a linear gradient of
l i J/ increasing methanol concentration to

15% methanol phosphate buffer was

Fluorescence intensity

1 3 6 789 applied over 6-36 min; flow rate, 0.54
(C) 2 4 ml/min; fluorescence detection at
> 282 nm/322 nm.
\ X , \ Peaks: 1 = noradrenaline; 2 = adrenaline;
0 10 20 30 3 =DOPA; 4 =DA; 5=p-tyrosine;

6 = 3-O-methyl-DOPA; 7 = 3-O-methyl-DA;

Retention time (min) 8 = 4-0-methyl-DOPA; 9 = 4-0O-methyl-DA.

of DOPA, DA, 4-O-methyl-DOPA and 4-O-methyl-DA in the plasma was significantly
increased by oral administration of L-DOPA. Under these chromatographic
conditions, the retention time of noradrenaline, adrenaline, 3-0O-methyl-DOPA and
3-0O-methyl-DA, clearly different from those of DOPA, DA, 4-O-methyl-DOPA and
4-0-methyl-DA.

The plasma concentrations of DOPA, DA, 4~-O-methyl~DOPA and 4-O-methyl-DA after
oral administration of L-DOPA in two patients are shown in Table I. A part of
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Table I. The Plasma Concentrations of DOPA, DA, 4-0-Methyl-DOPA and 4-0-Methyl-DA
3 h after Oral Administration of L-DOPA in Parkinson Patients

Subject Dose of L~-DOPA Plasma concentration (ng/ml)
g/day DOPA DA  4-0-Methyl-DOPA 4-0-Methyl-DA
1 0.4 42.1 37.2 6.3 1.9
2 1.4 378.3 298.9 15.2 5.4

the orally administered L-DOPA is methylated to 4-O-methyl-DOPA and 4-O-methyl-DA
(Table I). Previously,g) Friedhoff and van Winckle reported that the 4-O-methyl
reaction of CA is implicated in some neuropsychiatric disorders. Thus, 4-0-

methyl-DA appears to be the endogeneous "toxin" in Parkinsonism.lo)

Consequently,
the determination of plasma levels of 4-O-methyl-DOPA and 4-O-methyl-DA is important
following oral L-DOPA therapy.

The present study suggests that 4-O-methyl-DOPA and 4-O-methyl-DA are also
formed from L-DOPA in vivo. More detailed investigations of the metabolism in
patients with Parkinson’s disease and therapeutic monitoring are now in progress

in our laboratory.
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