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Levodopa alone or m combmatlon with a peripheral decarboxylase mhlbltor 
(both benserazlde and carbldopa) remams the most effective agent m the treat- 
ment of Parkinson’s chsease. However, chronic levodopa therapy IS associated 
with a number of comphcatlons, such as on-off effect, dyskmeaas, myoclonus 
and psychlatnc symptoms [l] 

Levodopa has a short half-life (about 1 5 h), while its metabohte 3-O-methyl- 
dopa (OMD) has a plasma half-hfe ten-fold longer and so accumulates during 
chrome therapy [2] Elevated concentrations of this metabohte have been 
associated with levodopa-induced srdeeffects [3---51 and the monitoring of 
its plasma concentrations together with those of the parent drug may prove 
useful in the management of levodopa therapy. 

Several papers dealing with methods for determn-nng levodopa in plasma by 
high-performance liquid chromatography (HPLC) with electrochemical detec- 
tion (ED) have been published almost all require tune-consummg purlficatlon 
steps [6--101 and only m a few cases has sunultaneous measurement of both 
levodopa and OMD been Included [ 11,121. 

We developed a mlcromethod that IS faster and sunpler than previous ones 
and sensltlve enough for the therapeutic momtormg of these compounds III 
plasma. 
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EXPERIMENTAL 

Reagents and standards 
Levodopa and OMD were purchased from Sigma (St LOUIS, MO, U.S.A.) 

Acetomtnle and water were HPLC grade (Merck, Darmstadt, F.R G ) All 
other chemicals were of reagent-grade quality 

The phosphate-acetate buffer employed m the preparation of the mobile 
phase was composed of a solution of 50 mM dlhydrogen phosphate, 50 mM 
sodium acetate, 0.7 mM sodrum dodecyl sulphate and 2 mM ethylendlamme- 
tetraacetlc acid dlsodmm salt. This solution was adjusted to pH 3.1 Mth 2 M 
phosphoric acid and filtered through a 0.22~ym membrane filter (GS type, 
Mllllpore, Molsheun, France) Stock solutions of levodopa and OMD were 
prepared at 5 and 4.4 mmol/l, respectively, m 0.1 M perchlorlc acid, and 
workmg concentrations achieved by serial dllutlons m 0 1 M perchlorlc acid 
All workmg solutions were stored at 4°C and freshly prepared every week. 

Plasma standards of 2.5, 6 25, 12 5 and 25.0 pmol/l levodopa and 4 4,11 0, 
22 0 and 44 0 I.tmol/l OMD (cahbratlon samples) were prepared by adding 10 ~1 
of working solutions of both compounds, at mcreasmg concentrations, to l-ml 
ahquots of blank pooled plasma A 100~~1 volume of each sample was then 
treated exactly as a patient’s specimen 

Apparatus and chromatography 
The HPLC system consisted of a Senes 10 hquld chromatograph (Perkm- 

Elmer, Norwalk, CA, U.S A.), a Rheodyne Model 7125 S mjectlon valve 
(Rheodyne, Cotatl, CA, US A.) fitted with a 50-r.ll sample loop and a 
Nucleosil Cl8 (5 pm) reversed-phase column, 200 mm X 4 mm I D. (Macherey 
and Nagel, Diiren, F R.G ), protected by a Cl8 Guardpack precolumn insert 
(Waters Assoc., Mllford, MA, U S A ) The electrochemical detection system 
(Coulochem 5100 A, ESA, Bedford, MA, U S.A ) comprised a Model 5021 
condltlonmg cell and a standard analytical cell (Model 5010) contammg dual 
coulometic electrodes The overall system operated m the redox mode. The 
condltlonlng cell was set at +0 35 V, the workmg potentials of the two 
electrodes of the analytlcal cell were +0 04 V for the fust and -0 30 V for the 
second, respectively. Signals from the detector were recorded on a 
Perkm-Elmer Model 56 recorder (500 nA full-scale recorder senatlvlty) 

The moble phase was prepared by murmg 87.5 parts of the phosphate- 
acetate buffer urlth 12 5 parts of acetomtrlle. This solution was degassed before 
use in an ultrasomc bath (Branson, Soest, The Netherlands). The mobile phase 
flow-rate was 10 ml/mm and the back-pressure was ca 13.8 MPa. 

Procedure 
Blood samples from patients recelvmg levodopa m combmatlon with either 

benserazlde or carbldopa were drawn by vempuncture, transferred to 
heparmlzed tubes (8-10 I.U./ml heparm m blood) and lmmedlately 
centrifuged at 1500 g for 10 mm at 4°C Plasma was lmmedlately separated and 
100-/J ahquots were deprotemlzed by addltlon of 100 yl of 1 2 M perchlonc 
acid [13]. After dllutlon up to 1 ml w&h HPLC-grade water, m order to avoid 
excessive concentration of the acidic solution, the samples were vortexed for 
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30 s then centnfuged at 2500 g for 10 mm at 4” C. A 30-~1 volume of the clean 
upper layer was dvectly inJected into the chromatographrc system. 

RESULTS AND DISCUSSION 

Typical chromatograms obtamed from a standard mrxture of levodopa and 
OMD, a blank plasma and a patient’s plasma are shown m Fig. 1. There IS no 
mterference from endogenous plasma substances and metabohtes. Moreover, 
the co-adnnmstratron of bromocnptme, amantadme and antlcholmergrc drugs 
as bipenden, procychdme, orphenadrme and trrhexyphemdyl were not found 
to mterfere wrth the analysrs. 

Carbldopa and benserazlde were also checked, but under these chromato- 
graphic condltlons they were not detectable m any of our patients’ specunens 
Cahbratron curves showed a linear correlation between concentratron and peak 
herght, equatrons of the regression lines were. y = 5 82 + 0 11x (r = 0.99) for 
levodopa and y = 0 49 + 0.012~ (r = 0 99) for OMD. 

The absolute recovery of levodopa and OMD was calculated by comparing 
peak herghts obtained from the mjectlon of standard solutions with peak 
heights measured by mJectmg deproteuuzed blank pooled plasma, spoked with 
known quantities of the two compounds We found values rangmg from 94 to 
99% for both substances, over the concentration range of the cahbratlon 

A 0 0 

50”A I I 50n* T SO”* I 5nl\ 

--II- 
10 5 010 5 010 5 010 5 

TIME 1 mm) 

Fig 1 Llquld chromatographlc responses obtamed by mJectmg 30 ~1 of (A) deprotemlzed 
blank plasma, (B) standard mixture of 6 3 rmol/l levodopa and 22 0 pmol/l OMD, (C) 
deprotemlzed patient’s plasma (2 8 pmol/l levodopa, 11 0 pmol/l OMD), at a detector 
sensltwlty of 500 nA full scale Chromatogram D IS obtamed by mjectmg 30 ~1 of a 
deprotemlzed blank plasma at a ten-fold higher detector sensltwty (50 nA full scale) Peaks 
1 = levodopa, 2 = OMD 
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curves. Since only deprotemizatlon and direct inJectron of samples are involved 
m this assay, the addition of an mternal standard was found to be unnecessary. 
The mean coefficient of vanatlon over a two-month period was 2 8% for 
levodopa at a concentration of 6.3 pmol/l and 5.2% for OMD at a concentra- 
tion of 11 0 pmol/l (n = 8). 

In a senes of fourteen patients, with a levodopa-carbldopa or benserazlde 
combmatlon dosage of 187 5-1125 mg per day (mean + S.D = 542.8 f 302 7), 
dlvlded into three or four druly doses, we found plasma concentrations of 
1.5-22.8 ymol/l for levodopa (mean + S.D = 5 5 + 6.0) and 3 2-47.5 pmoi/l 
for OMD (mean f S.D. = 17.9 f 13.5), 1-2 h after the morning dose 

The mmlmum detectable concentrations were 0.15 Izmol/l for levodopa and 
1 3 pmol/l for OMD. Smce endogenous levodopa concentration m plasma 1s ca. 
5 nmol/l [8, 91, it was below the detection limit under these chromatographlc 
condltlons. The ten-fold hfference m sensltlvlty between these two analytes 1s 
largely due to the optunal oxldatlon of levodopa and to incomplete oxldatlon 
of OMD at our working potentials [12] Higher potentials are needed to com- 
pletely oxldlze OMD, but this results m a slgnlficant and intolerable mcrease In 
baseline noise. Our settings provided sufflclent sensltlvlty for the determmatlon 
of both levodopa and OMD m all patients’ samples undergoing normal levodopa 
therapeutic treatment When lower hmlts of detection were requn-ed, as for 
acute kinetic studies, OMD could be measured at a ten-fold higher detector 
sensltlvlty (50 nA full scale, Fig 1D) 

The present procedure, by omlttmg the neutrahzatlon step, further sunphfles 
recently pubhshed methods for levodopa and OMD, based on protein precrplta- 
tion by perchlonc acid [ 10,111. Moreover, the low volume of plasma required 
for this assay makes it particularly sultable for expenmental studies, when m- 
vestlgatlon of diurnal mtra-mdlvldual varlatlon of the ratio between levodopa 
and OMD needs more blood samples. 

The only drawback we noted, msmg from the direct inJection of 
deprotemlzed plasma samples, was the gradual accumulation of contaminants 
on the precolumn, which caused changes m peak shapes We found it necessary 
to replace the precolumn after about sixty injections, without observmg any 
loss of resolution of the analytical column over a period of several months of 
monitormg plasma specimens. 
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