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SUMMARY 

A highly specific and sensitive gas chromatographic method has been devel- 

oped which is capable of determining picogram amounts of dopamine (DA) and 
norepinephrine (NE) simultaneously. The catecholamines are converted to the N-2,6- 
dinitro4trifluoromethylpheny1, 0-trimethylsilyl derivatives, which are analyzed by 
gas chromatography with electron-capture detection. The method has been applied to 
the assay of catecholamines in rat brain extracts. One hour after an acute dose (150 
mg/kg i.p.) of r_-3,4_dihydroxyphenylalanine, the rat brain concentration of DA in- 

creased by 130% while the concentration of NE was unchanged. 

INTRODUCTION 

The therapeutic effects of L-3,4_dihydroxyphenylalanine (L-DOPA) in 
Parkinson’s disease are generally assumed to be due to the conversion of the 
catechol amino acid into dopamine (DA) in the basal ganglia’. The extent to which 
the DA is converted further to norepinephrine (NE) and the relative importance of 
NE formation to the effects of L-DOPA is not clear. 

While studies on L-DOPA administration in experimental animals have shown 
a marked elevation in brain DA concentration’, contradictory results have been 
reported for the effects on NE metabolism. Some investigators have shown that L- 
DOPA treatment does not elevate NE concentration in whole brain of rats3*” or 
mice’ and may even decrease rat brain NE levels 6. In contrast, other studies have 
reported that L-DOPA results in an increase in the NE content of the rat brain’ and 
the cat brain stem’ and spinal cordg. Although the cause of this apparent discrepancy 
is not clear, it may be accounted for, in part, by differences in the dosage and the 
method of admitistration of L-DOPA, species or brain regions. On the other hand, 
since these studies were carried out using fluorometric techniques for the analysis of 
NE, the possibility exists that high levels of L-DOPA or its metabolites might interfere 
with the measurement of NE. 

In the present paper, we describe a highly sensitive and specific gas chromato- 
graphic (GC) method based on the use of 2,6-dinitro4trifluoromethylbenzenesulfonic 
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DISCUSSION 

We have developed a GC method with electron-capture detection for the si- 
multaneous anaIysis of DA and NE in brain tissue. The sensitivity of the method 
appears to be at Ieast as good as the other existing assays for catecholamines. For 
exampie, the minima1 amount of DA or NE injected on column that couId be detected 
was 0.5 pg (signal-to-noise ratio of 3). For comparison, the minimal detectable levels 
of catecholamines analyzed by high-performance liquid chromatography with eIec- 
trochemical detection is in the range of 2-100 pg13*r4. 

We have applied our GC method for studying the effects of L-DOPA on rat 
brain catecholamine levels. We found that an acute injection of L-DOPA ( 150 mg/kg) 
caused a 130 o/0 increase in rat brain DA concentrations but no effect on NE concen- 
trations. While this is in agreement with a few studiesa*‘, it is contrary to other studies 
that have reported increases in brain NE levels following an injection of L-DOPA’.‘. 
Although we cannot be certain of the cause of these discrepancies, the fact that 
virtually all previous studies utilized fluorometric methods suggests the likelihood 
that the lack of total specificity of the fluorometric assays may be responsible for the 
discrepancies in results. 

Although our studies indicate that L-DOPA does not increase the steady state 
NE concentration in brain, this does not imply that L-DOPA has no effect on NE 
metabolism. For example, recent studies in our laboratory have revealed that levels of 
3-methoxy4hydroxyphenylethyleneglycol (MHPG), a major metabolite of NE in 
brain, are increased by about 70 % 1 h following an i-p. injection of 150 mg/kg of L- 

DOPA, the same dose that was used in the present study15. Using deuterium-labelled 
L-DOPA, it was demonstrated that essentially all the increase in MHPG levels was 
accounted for by the conversion of L-DOPA to NE. Taken together with the present 
results, we conclude, therefore, that the effects of L-DOPA on NE metabolism in 
brain cannot be assessed solely by the steady state NE levels. 
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